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(54) REFLECTOR. REFLECTION TYPE UQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reflector having good reflection 
characteristics and to obtain a bright reflection type liquid crystal display 
device equipped with this reflector by forming asymmetric projections 
between a substrate and a metal thin film so that reflected light is 
condensed in a specified angle range. 

SOLUTION: The reflector 1 5 consists of a glass substrata 1 1 , projectins 
1 2c comprising a resist formed on the glass substrate 1 1 , and a metal thin 
film 1 4 to cover the projections 1 2c and the glass substrate 1 1 . By 
forming asymmetric projections 12c between the substrate 11 and the 
metal thin film 14. reflected light can be condensed in a specified angle 
range. Therefore, the scattering direction of the reflector 1 5 can be 
controlled while scattering in an unnecessary direction can be decreased. 
Thus, brightness in the visual field angle can be significantly improved to 
obtain good reflection characteristics. By this method, the reflector 15 for 
a bright reflection type liquid crystal display device can be produced with 
good reproduciability. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reflecting plate which has composition on which it is the reflecting plate which consisted of a substrate and 
a metal thin film at least, the heights or the crevice which has an unsymmetrical cross section between this substrate and 
this metal thin film is formed in, and the reflected hght is centralized in the specific direction. 

[Claim 2] A reflecting plate according to claim 1 with the tilt-angle distribution imsymmetrical about at least one shaft on 
the firant face of this substrate and to the aforementioned substrate of the aforementioned heights or a crevice, and a 
tnt-angle distribution unsymmetrical [ about all heights or crevices ] in the state where it observed firom at least one shaft 
orientations on the fix)nt face of this substrate. 

[Claim 3] The reflecting plate according to claim 1 or 2 fix>m which the portion which centralizes the aforementioned 
reflected hght in the aforementioned heights or a crevice on the specific angle range serves as a curve in the cross section 
when cutting a substrate in the thickness direction. 

[Claim 4] The reflecting plate according to claim 1 whose cross-section configuration in a direction parallel to the 
aforementioned substrate fix)nt face of the aforementioned crevice or -heights is not a circle or right n square shapes 
(larger integer than n= 4). 

[Claim 5] The reflecting plate according to claim 1 or 4 in which the shaft used as at least one axial symmetry exists in the 
cross-section configuration in a direction parallel to the aforementioned substrate fi!X)nt face of the aforementioned crevice 
or heights. 

[Claim 6] The reflecting plate according to claim 1 or 4 by which is been in the state which carried out the parallel 
displacement of each direction mutually, and two or more aforementioned crevices or heights make each position random, 
and are arranged. 

[Claim 7] The reflecting plate according to claim 1, 4, or 5 to which two or more aforementioned crevices or heights 
arrange the shaft used as the aforementioned axial symmetry so that it may become parallel to the substrate vertical 
direction. 

[Claim 8] The reflected type Hqmd crystal display with which the reflecting plate of any one pubhcation of seven is 
prepared for the substrate in another side fifX)m the claim 1 on both sides of the display medium containing liquid crystal 

at one side. 

[Claim 9] The reflected type Uquid crystal display according to claim 8 in which the aforementioned display medium has 
the structure where a macromolecule layer encloses the Uquid crystal of a display pixel portion. 

[Claim 10] The reflected type liquid crystal display according to claim 8 or 9 with which the insulating layer and the 
transparent-electrode layer are formed on the reflecting plate which comes to form a metal thin film on a substrate. 
[Claim 11] The reflected type Hquid crystal display according to claim 9 or 10 with which the aforementioned reflecting 
plate serves as a cross-section configuration which rose by part for the pixel exterior. 

[Claim 12] The reflected type hquid crystal display according to claim 9 or 11 with which the metal thin film of the 
aforementioned reflecting plate is formed in accordance with the configuration of a display pixel. 

[Claim 13] The reflected type Uquid crystal display according to claim 12 to which the ****** things of the metal thin film 
formed in accordance with the configuration of a display pixel are connected by the transparent conductor or the narrow 
metal thin film. 

[Claim 14] The reflected type Uquid crystal display according to claim 13 to which the metal thin film formed in 
accordance with the configuration of a display pixel is connected in the shape of a stripe. 



[Claim 15] The reflected type liquid crystal display according to claim 9 with which the orientation layer is formed on the 
reflecting plate in which it connects with in the shape of a stripe, and the metal thin film formed in accordance with the 
configuration of a display pixel has this metal thin fihn. 

[Claim 16] The reflected type hquid crystal display of 15 given in any one from the claim 8 whose good viewing- angle 
direction of the contrast of this Hquid crystal layer whose aforementioned display medium is the liquid crystal layer of 
STN orientation, and corresponds in the reflective direction of the reflecting plate formed asymmetrically. 
[Claim 17] The reflected type Hquid crystal display possessing the touch panel for a pen input according to claim 16. 
[Claim 18] The reflected type Hquid crystal display according to claim 17 with which the aforementioned Hquid crystal 
layer is prepared so that highly [ the contrast of the direction of a visual axis at the time of the pen input in the 
aforementioned touch panel for a pen input ]. 

[Claim 19] It is the manufacture method of a reflecting plate which is the manufiacture method of the reflecting plate 
which includes the process which forms on a substrate the heights or the crevice which has an unsymmetrical cross 
section, and the process which forms a metal thin film so that these heights or a crevice may be covered, and reflects Hght 
in the direction of specification [ this metal thin film ] . 

[Claim 20] the process at which the process which forms the aforementioned heights or a crevice forms a resist film on a 
substrate, the process which carries out patterning of this resist film to two or more portions, and two or more of these 
portions - the above the manufiacture method of a reflecting plate according to claim 19 which includes the process 
made to deform so that it may have an vmsymmetrical cross section 

[Claim 21] It is the manufacture method of a reflected type Hquid crystal display that are the manu&cture method of a 
reflected type Hquid crystal display equipped with the display medium inserted into the reflecting plate, the substrate 
prepared so that this reflecting plate might be countered, and this reflecting plate and this substrate, and this reflecting 
plate is manufactured by the method according to claim 19. 

[Claim 22] It is the manufacture method of a reflected type Hqmd crystal display according to claim 21 that this 
macromolecule wall is formed of the optical irradiation which used this transparent-electrode layer as a mask by the 
aforementioned display medivma's having Hqmd crystal and the macromolecule waU which divides this Hquid crystal into 
two or more portions corresponding to two or more pixels, and the manufacture method of the aforementioned reflected 
type Hquid crystal display including further the process which forms a transparent-electrode layer on the aforementioned 
reflecting plate. 

[Claim 23] It is the manufacture method of a reflected type Hquid crystal display according to claim 21 that this 
macromolecule wall is formed of the optical irradiation which used this metal part as a mask by the aforementioned 
display medium's having Hquid crystal and the macromolecvQe waU which divides this Hquid crystal into two or more 
portions corresponding to two or more pixels, and the manufacture method of the aforementioned reflected type Hquid 
crystal display including further the process which carries out patterning of the aforementioned metal thin film to two or 
more metal parts corresponding to this pixel. 

[Claim 24] It is the manufacture method of the reflected type Hquid crystal display according to claim 21 which includes 
further the process which the manufacture method of the aforementioned reflected type Hquid crystal display carries out 
phase separation of the mixture of this Hquid crystal and a polymerization precursor by annealing, exposes it afl:er that, 
and forms this macromolecule waU by the aforementioned display medium having Hquid crystal and the macromolecule 
waU which divides this Hquid crystal into two or more portions corresponding to two or more pixels. 

[Claim 25] It is the reflected type Hquid crystal display according to claim 8 which corresponds with the direction which 
the aforementioned reflecting plate concentrates Hght and reflects by equipping the aforementioned reflected type Hquid 
crystal display with the phase contrast board and the polarizing plate further, and the aforementioned Hquid crystal's 
containing the Hquid crystal molecule by which uniaxial orientation was carried out, and having the property that the 
picture of high contrast is observed in the specific viewing-angle direction. 

[Claim 26] When the refi-active- index anisotropies and thickness of the aforementioned Hquid crystal are delta nl and dl, 
the refi:^ctive-index anisotropies, and thickness of the aforementioned phase contrast layer are delta n2 and d2 and 2 is in 
the Ming state deltan2d of deltanld retardations of 1 and this phase contrast layer of retardations of this liquid crystal, 
[Equation l] 



The reflected type liquid crystal display according to claim 25 which is carrying out ** satisfactory. 

[Claim 27] When 2 is in a dark state deltan2d of deltanld retardations of 1 and the aforementioned phase contrast layer 
of retardations of the aforementioned Uquid crystal, [Equation 2] 

The reflected type Hquid crystal display according to claim 26 which is carrying out ** satisfactory. 

[Claim 28] The reflected type liquid crystal display according to claim 16 whose twist angle of the aforementioned Hquid 
crystal layer is 180 degrees to 270 degrees. 

[Claim 29] The reflected type liqmd crystal display actording to claim 9, 25, 26, 27, or 28 with which the laminating of the 
hght filter is carried out. 

[Claim 30] The reflected type hquid crystal display according to claim 29 which is using that whose ultraviolet-rays 
permeability is 30% or more for the aforementioned Hght filter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the reflecting plate used for a reflected type Hquid 
crystal display etc., a reflected type liqmd crystal display equipped with the reflecting plate, and its manufacture method. 
[0002] 

[Description of the Prior Art] When using a liquid crystal display as a reflected type, the luminosity of the screen has been 
the first condition no matter it may be what display mode. Therefore, they are the design of the reflecting plate for 
reflecting an ambient light efi&ciently as required technology in addition to a display mode, and the technology for 

manufacturing it with sufficient repeatabOity correctly. 

[0003] By the way, as the concavo-convex formation method formed in the above-mentioned reflecting plate, the method of 
using a photoresist fix)m the former is proposed (JP,4-243226,A). the piUar which developed and produced the photoresist 
on the substrate in order that this proposal method might give diflfiisibility to a reflecting plate " heat " adding - "heat - 
it is the method of making produce who phenomenon" and producing irregularity The detail is given in the part of the 
conventional example mentioned later. 
[0004] 

[Problem(s) to be Solved by the Invention] Usually, when human being looks at a portable display for a display especially, 
it observes [ direction / a certain ] in many cases fix)m the direction of a normal of a panel. In such a case, the light 
scattered about in the direction which human being does not observe, for example in the horizontally near direction can 
be used effectively. 

[0005] by the way - the conventional aforementioned proposal method " the photoresist of a pillar " heat " adding " "- 
isotropic heat - whom - in order to produce phenomenon" and to produce irregularity, the form which projected the center 
of the pOlar produced first on the. central substrate side as it was serves as the shape of circular toothing As for the 
configuration, therefore incident fight, the intensity distribution of the reflected light also become symmetrical to a 
substrate normal reflecting the shape of toothing. Therefore, when a reflected type Uquid crystal display was constituted 
using such a reflecting plate, it was the problem that light could not be reflected and scattered about and could not use an 
incident fight in the direction which is unrelated to the direction where human being is observing the fiquid crystal 
display efficiently. 

[0006] Moreover, although a reflected type fiquid crystal display is used in many cases as a personal digital assistant, as 
for the input gestalt, many pen inputs are adopted. Under the present circumstances, the thickness of a fiquid crystal 
panel changed with the pressure of a nib, the display changed, and there was a fault of being hard to see. Although it is an 
effective means to establish a polymer matrix as the substrate of the couple which sandwiches a display medivmi is 
reached in order to solve this fault, another problem that eye a difficult hatchet and a polymer matrix exist in a pixel, and 
it becomes dark controlling the position of a polymer matrix occurs. 

[0007] this invention is made that the technical problem of such conventional technology should be solved, and aims at 
offering the reflecting plate which has a good reflection property, the bright reflected type fiqmd crystal display equipped 
with the reflecting plate, and its manufeicture method. 

[0008] Moreover, this invention aims at offering the reflected type fiquid crystal display which can obtain the good display 
of the direction of a visual axis at the time of a pen input, and the reflected type fiquid crystal display exceUent in the 
pressure resistance at the time of a pen input. 
[0009] 

[Means for Solving the Problem] The reflecting plate of this invention is a reflecting plate which consisted of a substrate 
and a metal thin film at least, the heights or the crevice which has an unsymmetrical shaft between this substrate and 
this naetal thin film is formed, and has composition in which the reflected fight is centralized on the specific angle range, 
and attains the above-mentioned purpose by that. 



[00 10] The tilt- angle distribution to the aforementioned substrate of the aforementioned heights or a crevice may be 
unsymmetrical about at least one shaft on the fix)nt face of this substrate, and the tilt-angle distribution about aU heights 
or crevices may be unsymmetrical in the state where it observed 6com at least one shaft orientations on the fix)nt face of 
this substrate. 

[OOll] The portion which centralizes the aforementioned reflected Hght in the aforementioned heights or a crevice on the 

specific angle range may serve as a curve in the cross section when cutting a substrate in the thickness direction. 

[0012] The cross-section configuration in a direction parallel to the aforementioned substrate fix)nt face of the 

aforementioned crevice or heights may be a circle or right n square shapes Qarger integer than n= 4). 

[0013] In the cross-section configiiration in a direction parallel to the aforementioned substrate fi:ont face of the 

aforementioned crevice or heights, the shaft used as at least one axial symmetry may exist. 

[0014] It is in the state which carried out the parallel displacement of each direction mutually, and two or more 
aforementioned crevices or heights make each position random, and may be arranged. 

[0015] Two or more aforementioned crevices or heights may be arranged so that it may become parallel to the substrate 
vertical direction about the shaft used as the aforementioned axial symmetry. 

[0016] The reflecting plate mentioned above is prepared in one side of the substrate of the couple whose Uquid crystal 
layer is pinched, and the reflected type Uquid crystal display of this invention attains the above-mentioned purpose by 
that. 

[0017] The aforementioned display medium may have the structure where a macromolecule layer encloses the liquid 
crystal of a display pixel portion. 

[0018] As for the aforementioned reflected type liquid crystal display, the insulating layer and the transparent-electrode 
layer may be formed on the reflecting plate which comes to form a metal thin film on a substrate. 

[0019] The aforementioned reflecting plate may serve as a cross-section configuration which rose by part for the pixel 
exterior. 

[0020] The metal thin film of the aforementioned reflecting plate may be formed in accordance with the configuration of a 
display pixel. 

[0021] The ****** things of the metal thin film formed in accordance with the configuration of a display pixel may be 
connected by the transparent conductor or the nar2X)w metal thin film. 

[0022] The metal thin film formed in accordance with the configuration of a display pixel may be connected in the shape of 
a stripe. 

[0023] The metal thin film formed in accordance with the configuration of a display pixel is connected in the shape of a 
stripe, and the orientation layer may be formed on the reflecting plate which has this metal thin film. 
[0024] The aforementioned display medium is the liquid crystal layer of STN orientation, and the good viewing-angle 
direction of the contrast of this Uquid crystal layer may be in agreement in the reflective direction of the reflecting plate 
formed asymmetricaUy. 

[0025] The aforementioned reflected type Uqxiid crystal display may possess the touch panel for a pen input further. 
[0026] The aforementioned Uquid crystal layer may be prepared so that highly [ the contrast of the direction of a visual 
axis at the time of the pen input in the aforementioned touch panel for a pen input ]. 

[0027] The aforementioned reflected type Uquid crystal display is further equipped with the phase contrast board and the 
polarizing plate, the aforementioned Uquid crystal contains the Uquid crystal molecule by which uniaxial orientation was 
carried out, it has the property that the picture of high contrast is observed in the specific viewing-angle direction, and the 
aforementioned reflecting plate of this specific viewing-angle direction may correspond with the direction which 
concentrates Ught and is reflected. 

[0028] It is [0029], when the refi-active-index anisotropies and thickness of the aforementioned Uquid crystal are delta nl 
and dl, the refi-active-index anisotropies and thickness of the aforementioned phase contrast layer are delta n2 and d2 
and 2 is in the Ming state deltan2d of deltanld retardations of 1 and this phase contrast layer of retardations of this 
Uquid crystal. 

lAntdi- Aftedzl m , 1 ^ 
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[0030] You may be carrying out ** satisfactory. 

[0031] 2 is [0032] in a dark state deltanld 1 and deltan2d of retardations of the aforementioned phase contrast layer of 
retardations of the aforementioned Uquid crystal. 
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[0033] You may be carrying out ** satisfactory. 

[0034] The twist angle of a liquid crystal layer may be 180 degrees to 270 degrees. 

[0035] The aforementioned reflected type Hquid crystal display may be further equipped with the light filter. 
[0036] Ultraviolet-rays permeability may be using what is 30% or more for the aforementioned hght filter. 
[0037] It is the manufacture method of the reflecting plate which includes the process which forms on a substrate the 
heights or the crevice which has a cross section with the unsymmetrical manufacture method of the reflecting plate of this 
invention, and the process which forms a metal thin film so that these heights or a crevice may be covered, and this metal 
thin film concentrates Ught in the specific direction, reflects in it, and attains the above-mentioned purpose by that. 
[0038] the process at which the process which forms the aforementioned heights or a crevice forms a resist film on a 
substrate, the process which carries out patterning of this resist film to two or more portions, and two or more of these 
portions - the above - you may include the process made to deform so that it may have an unsymmetrical cross section 
[0039] The manufacture method of the reflected type hquid crystal display of this invention is the manufacture method of 
a reflected type liquid crystal display equipped with the display medium inserted into the reflecting plate, the substrate 
prepared so that this reflecting plate might be countered, and this reflecting plate and this substrate, and this reflecting 
plate is manufactured by the method mentioned above, and attains the above-mentioned purpose by that. 
[0040] The aforementioned display medium has Hquid crystal and the macromolecule waU which divides this hquid 
crystal into two or more portions corresponding to two or more pixels, the manufacture method of the aforementioned 
reflected type hquid crystal display includes further the process which forms a transparent-electrode layer on the 
aforementioned reflecting plate, and this macromolecule waU may be formed of the optical irradiation which used this 
transparent-electrode layer as a mask. 

[0041] The aforementioned display medium has hquid crystal and the macromolecule waU which divides this hquid 
crystal into two or more portions corresponding to two or more pixels, the manufeicture method of the aforementioned 
reflected type hquid crystal display includes fiuther the process which carries out patterning of the aforementioned metal 
thin film to two or more metal parts corresponding to this pixel, and this macromolecule wall may be formed of the optical 
irradiation which used this metal part as a mask. 

[0042] The aforementioned display medium has hquid crystal and the macromolecule waU which divides this Hquid 
crystal into two or more portions corresponding to two or more pixels, and the manufacture method of the aforementioned 
reflected type Hquid crystal display may include further the process which is made to carry out phase separation of the 
mixture of this Hquid crystal and a polymerization precursor by armealing, exposes it afl^er that, and forms this 
macromolecule waH, 

[0043] Below, it explains per operation of this invention. 

[0044] If it is in the claim 1 of this invention, since the heights or the crevice which is the reflecting plate which consisted 
of a substrate and a metal thin film at least, and has an unsymmetrical shaft between this substrate and this metal thin 
film is formed, it becomes possible to centralize the reflected Hght on the specific angle range. 

[0045] In this case, a tilt-angle distribution of as opposed to the substrate of heights or a crevice Hke the claim 2 of this 
invention If it is unsymmetrical and the tilt-angle distribution about aU heights or crevices considers as unsymmetrical 
composition in the state where it observed fix)m at least one shaft orientations on the firont face of a substrate, about at 
least one shaft on the fix)nt tace of a substrate It becomes possible to consider as the reflecting plate on which oiily specific 
directions are strongly scattered in each part of a substrate. Therefore, since the reflected Hght is concentrating only in 
the direction of an observer by the display screen, a bright legible display is obtained. 

[0046] Moreover, if it is the composition from which the portion which centralizes the aforementioned reflected Hght in 
heights or a crevice on the specific angle range serves as a curve in the cross section when cutting a substrate in the' 
thickness direction Hke the claim 3 of this invention, reflected Hght intensity becomes almost fixed in the field at which 
the reflected Hght arrives, and a bright display can be obtained almost uniformly in specific direction within the Hmits. 
Moreover, since the portion of the heights which centralize the reflected Hght on the specific angle range, or a crevice is 
not a stra^ht line, interference of Hght can be prevented and it becomes possible to obtain the reflected Hght of the optical 
intensity equalized more. 

[0047] If it is in the claim 4 of this invention, since the cross-section configuration in a direction paraUel to the 
aforementioned reflecting plate of the aforementioned crevice or heights is not a circle or right n square shapes (n>4-n= 
integer), the projection configuration to a field perpendicular to the observation direction of a crevice or heights changes 
with observation directions. If Hght carries out incidence to a crevice or heights, since it wiU reflect according to the 
configuration of a concavo-convex fi:ont face, depending on the observation direction, a difference arises about reflected 
Hght intensity, and the specific range serves as a brighter reflecting plate. As an example unsuitable as such a crevice or 



heights, \vhat is shown in drawing 72 (a), (b), and (c) corresponds. In the case of a circle, in drawing 72 (b), drawing 72 (c) 
shows [ drawing 72 (a) ] the case of a hexagon in the case of an octagon. 

[0048] If it is in the claims 5 and 7 of this invention, since the shaft used as an axial symmetry exists in the configuration 
of a crevice or heights, it becomes symmetrical [ the distribution of reflected Ught intensity ] centering on an 
axial-symmetry shaft. Furthermore, by making an axial-symmetry shaft parallel to the substrate vertical direction, the 
distribution of reflected Ught intensity becomes symmetrical at a substrate longitudinal direction, and it becomes the good 
reflecting plate of visibility for an observer. As such an axial*s5anmetry shaft, what is shown in drawing 73 (a) and (b) 
corresponds. Moreover, drawing 73 (c) shows the crevice or heights in which such an axial-symmetry shaft does not exist, 
and the thing of such a configuration is outside an object. 

[0049] If it is in the claim 6 of this invention, the reflected light intensity distribution when two or more aforementioned 
concaves or heights of each direction having been the relations of a parallel displacement mutually, and seeing as the 
whole substrate, since the intensity distribution of the reflected Hght which produced each position in the reflected hght 
produced in one crevice or heights since it was arranged at random, and other irregularity are in agreement are also the 
reflected Ught intensity distribution and similarity by one irregularity. Therefore, it becomes possible to centralize the 
reflected Ught on the specific range, and a very bright reflecting plate can be realized. 

[0050] Furthermore, in the reflected type Uquid crystal display with the above-mentioned reflecting plate of the claim 8 of 
this invention, a bias arises in the diffusion range of the reflected Ught, and in the direction which is not related to the 
direction which is observing human being's display screen, Ught does not carry out reflective dispersion, but it becomes 
possible to condense Ught only in the direction of an observer, and a very bright reflected type Uquid crystal display can be 
reaUzed. 

[0051] If shown in the reflected type Uquid crystal display of the claim 9 of this invention, since it has the polymer matrix 
in which a macromolecule layer encloses Uquid ciystal, pressure resistance increases. 

[0052] If shown in the reflected type Uquid crystal display of the claim 10 of this invention, since the insulating layer and 
the transparent-electrode layer are formed on the reflecting plate which comes to form a metal thin film on a substrate, by 
unification, loss of the Ught by the substrate can be suppressed and it can manufacture simple. 

[0053] If shown in the reflected type Uquid crystal display of the claim 11 of this invention, since the reflecting plate serves 

as a cross-section configuration which rose by part for the pixel exterior, phase separation is made more simply. 

[0054] If shown in the reflected type Uquid crystal display of the claim 12 of this invention, since the metal thin film of a 

reflecting plate is formed in accordance with the configuration which is a display pixel, a deployment of Ught can be aimed 

at. 

[0055] If shown in the reflected type Uquid crystal display of the claim 13 of this invention, since the ****** things of the 
metal thin film formed in accordance with the configuration of a display pixel are connected by the transparent conductor 
or the narrow metal thin film, the capacity nonimiformity on a reflector is canceled and a good display is obtained. 
[0056] If shown in the reflected type Uquid crystal display of the claim 14 of this invention, since the metal thin film 
formed in accordance with the configuration of a display pixel is connected in the shape of a stripe, the metal thin film 
itself which contributes to reflection can be used as an electrode. 

[0057] If shown in the reflected type Uquid crystal display of the claim 15 of this invention, since the orientation layer is 
formed on the reflecting plate in which it connects with in the shape of a stripe, and the metal thin film formed in 
accordance with the configuration of a display pixel has this metal thin film, composition can be made simple. 
[0058] It is effective even if appUcation to STN says from a viewing-angle property since a display medium is the Uquid 
crystal layer of STN orientation and the good viewing-angle direction of the contrast of this Uquid ciystal layer is in 
agreement in the reflective direction of the reflecting plate formed as5mimetricaUy, if shown in the reflected type Uquid 
crystal display of the claim 16 of this invention. 

[0059] If shown in the reflected type Uquid crystal display of the claim 17 of this invention, since the touch panel for a pen 
input is provided, a pen input is attained. In this case, when a Uquid crystal panel has a polymer matrix, stabiUty may be 
operated positively. Moreover, merely, it becomes possible to produce a comfortable operating environment rather than it 
is strong and safe. 

[0060] Since the aforementioned Uquid crystal layer is prepared so that highly [ the contrast of the direction of a look at 

the time of the pen input in the aforementioned touch panel for a pen input ] if shown in the reflected type Uquid crystal 

display of the claim 18 of this invention, a more comfortable and personal operating environment is offered. 

[0061] If it is in the manufacture method of the reflected type Uquid crystal display of the claim 22 of this invention, since 

a transparent-electrode layer is formed on the reflecting plate which comes to form a metal thin film on a substrate and it 

exposes on an ultraviolet-rays mask using this transparent-electrode layer, simple manufacture is attained. 

[0062] If it is in the manufacture method of the reflected type Uquid crystal display of the claim 23 of this invention, since 



it IS made in agreement with the configuration of a display pixel, a metal thin film is formed and it exposes on an 
ultraviolet-rays mask using this metal thin film, a mask configuration can clarify and the wall of firmer and good phase 
separation can be made. 

[0063] If it is in the manufacture method of the reflected type liquid crystal display of the claim 24 of this invention, since 
phase separation of the mixture of liquid crystal and a polymerization precursor is carried out and it is exposed after that 
by annealing, simple manufacture is attained. 

[0064] If shown in the reflected type liquid crystal display of the claim 25 of this invention, in the reflected type hquid 
crystal display whose good viewing-angle direction of the contrast in Hquid crystal mode corresponds in the reflective 
direction of an unsymmetrical reflecting plate, the hquid crystal orientation of a Hquid crystal layer is uniaxial orientation, 
the laminating of a reflecting plate, a Hquid crystal layer, an optical compensation phase contrast board, and the one 
polarizing plate is carried out, and although it is an one-sheet polarizing plate system therefore, a luminosity 
improvement can be performed. Moreover, since it is not visible, the portion to which appearance becomes the worst is 
carried out in this reflected type Hquid crystal display and there is an extreme viewing-angle dependency which is easy to 
generate in this one-sheet polarizing plate system, it is possible to prevent that reversal is observed, and a comfortable 
operating environment is obtained. 

[0065] If shown in the reflected type Hquid crystal display of the claim 26 of this invention, the retardation of a Hquid 
crystal layer and the retardation of a phase contrast board are set up so that a predetermined relation may be satisfied in 
the Ming state. Moreover, if shown in the reflected type Hquid ciystal display of the claim 27 of this invention, the relation 
of the retardation of a Hquid crystal layer and a phase contrast board is set up so that a predetermined relation may be 
satisfied in a dark state. Thereby, the display of high contrast is attained. 

[0066] If shown in the reflected tj^e Hquid crystal display of the claim 28 of this invention, since the twist angle of a Hquid 
crystal layer is 180 degrees to 270 degrees, it is possible to become possible to compensate the reversal in the STN mode 
which a display tends to reverse, and to make it bright by the low cost moreover. 

[0067] If shown in the reflected type Hquid crystal display of the claim 29 of this invention, the laminating of the Hght 
filter is carried out. Moreover, if shown in the reflected type Hquid crystal display of the claim 30 of this invention, 
xiltraviolet-rays permeabiHty is using what is 30% or more for the aforementioned Hght filter. Although it is the 
well-known technology which is colorized by the Hght filter, becoming dark inevitably is not avoided. Therefore, colorizing 
will raise the demand to a luminosity much more, and it is worthy of using the reflecting plate of this invention stiU more, 
if it puts in another way, it boils making an electrochromatic display panel bright markedly rather than making the usual 
Hquid crystal panel bright, and it is worthy 
[0068] 

[Embodiments of the Invention] Below, the operation gestalt of this invention is explained based on a drawing. 
[0069] (Operation gestalt 1) Drawing 1 (0 is the front view showing the reflecting plate concerning this operation gestalt. 
Heights 12c which consists of a resist is formed on a glass substrate 11, this reflecting plate 15 covers heights 12c and a 
glass substrate 11, and the metal thin film 14 is formed. 

[0070] Next, the manufacturing process of this reflecting plate 15 is explained based on drawing 1 (a) - (0. First, as shown 
in drawing 1 (a), the spin coat of OFPR SOO (Tokyo adaptation shrine make) is preferably carried out to one field of the 
glass substrate (tradename; 7059 (CJoming, Inc. make)) 11 with a thickness of 1.1mm by 500r,p.m - SOOOr.p.m as a resist 
material. With this operation gestalt, it appHed for 30 seconds by 3000r.p.m, and resist film 12a was formed in thickness 

of 0.5 micrometers. 

[0071] Next, it prebaked at 100 degrees C for 30 minutes. Then, as shown in drawing 2 , the photo mask 13 which has the 
shading section of the semicircle arranged in the random position was set in paraUel with a glass substrate 11, as shown 
in drawing 1 (b), exposure and development were performed, and as shown in drawing 1 (c), detailed semicircle pillar 
section 12b was formed in the non-irradiating portion of Hght. The portion by which the photo mask 13 shown in drawing 
1 (b) is surrounded by the fi:ame is a translucent part, in addition - a developer - Tokyo " adaptation - shrine 3 [ NMD-] 
(2.38%) was used The configuration of semicircle pillar section 12b becomes the same as that of the shading section of the 
semicircle shown in drawing 2 . 

[0072] Next, a glass substrate 11 is made to incline so that the diameter portion of the semicircle of semicircle pillar 
section 12b may serve as a lower part as shown in drawing 1 (d). With this operation gestalt, it leaned to 90 degrees. This 
state is held and it heat-treats at 120 250 degrees C. This operation gestalt performed heat treatment for 30 minutes at 
250 degrees C. Then, as shown in drawing 1 (e), the rough edge of the character of semicircle pillar section 12b is rounded 
off, and it is smooth and unsymmetrical heights 12c which had a bias in the tilt-angle distribution mentioned later is 
formed. Then, it is made to harden by radiationnal cooHng etc. Heights 12c of the above-mentioned asymmetry is the 
semicircle in which it saw firom the substrate normal, that is, the photo mask of drawing 2 was reflected in plane view, the 



amount of the bay is tKick, the opposite side is a thin slice, and the profile of the top in the cross section of the substrate 
thickness direction serves as a curve further. 

[0073] After performing the above process, as shown in drawing 1 (fi, the metal thin film 14 was formed in the fi!X)nt face, 
aluminum, nickel, Cr, Ag, etc. can be used as a metal thin film. As for the thickness of a metal thin film, about 0.01-1.0 
micrometers is suitable. With this operation gestalt, the metal thin film 14 was formed by carrying out vacuum deposition 
of the aluminum. The reflecting plate 15 was obtained by the above. In addition, drawing 1 (£) is in the state which 
showed a part of cross section of A-A' in drawing 2 which is a corresponding photo mask. 

[0074] Drawing 3 (a) is drawing showing the tilt-angle distribution of the fix)nt face in the reflecting plate obtained at the 
above process. This distribution is the result of measuring the tilt-angle distribution to a direction perpendicular to the 
diameter component of the semicircle of heights 12c using an interference microscope. Measurement of the degree of tilt 
angle is the time of +alpha and a counterclockwise rotation about the time of the angle (alpha) with a tangent to make 
being a clockwise rotation on the basis of the fict)nt face of a glass substrate, as shown in drawing 3 (b). - It is referred to as 
alpha. Moreover, about measurement, the direction perpendicular to the A- A* hne was made into the observation direction 
for the direction which met the A- A' Une of drawing 2 , for example. In addition, measurement of the degree of tilt angle is 
the same also in the following explanation parts. 

[0075] The bias has arisen in the tilt-angle distribution at the reflecting plate concerning this operation form so that I may 
be understood from this drawing 3 (a). 

[0076] Drawing 4 is the ** type view showing the state where the reflection property of the reflecting plate is measured, 
when the above-mentioned reflecting plate is included in a liquid crystal display. The firont face and liquid crystal layer of 
a reflecting plate 15 touched, and the liquid crystal display with which the reflecting plate 15 was incorporated assumed 
the composition whose liquid crystal layer is pinched with another glass substrate 53. Moreover, since each refractive 
index of a' liquid crystal layer and a glass substrate was about 1.5 and was almost equal, the glass substrate 53 of a cell 
was stuck with UV hardening adhesives 52 of a refi:active index 1.5 on the reflecting plate 15. 

[0077] The reflection property was measured when nothing and an incident light 55 detected the reflected light (scattered 
Ught) 56 reflected by the reflecting plate 15 by the photograph multimeter 57 to the Hquid crystal display of this state so 
that the light fix)m the Hght source 54 may carry out incidence from the direction of a normal of a substrate. The 
photograph multimeter 57 rotates focusing on the point on the reflecting plate 15 which passes along the point that an 
incident Hght is irradiated, changes the angle fix)m a substrate normal, and measxires the intensity of the reflected Hght 
56. 

[0078] Drawing 5 shows the measurement result of the reflection property. A horizontal axis is the angle (measvirement 
angle) of the photograph multimeter fi:om a substrate normal, and the vertical axis expresses reflected Hght intensity. 
Moreover, the reflection property shown by - in drawing measures about the reflecting plate of this operation form, and 
the reflection property curve shown by ** measures about a standard white board (MGO which consists of a magnesium 
oxide). In addition, the vertical axis has standardized the transverse-plane reflectivity of a standard white board as 1. 
[0079] In the case of the standard white board shown by ** as understood in this drawing, although almost equal reflected 
Hght intensity is maintained in aU angles, intensity is a low to the whole. On the other hand, in the case of the reflecting 
plate of this operation gestalt shown by -, the very bright display is obtained especiaUy in the range which reflected Hght 
intensity is strong and is -25-0 degree in the range of -30-+5 degrees. Moreover, it is checked firom the result of this 
measiu^ment that the same result as the reflection property in the boundary of the firont fcice of a reflecting plate 15 and 
a Hquid crystal layer is given. 

[0080] It turns out that a very bright display is obtained in the specific direction of a look to the incident Hght firom a 
perpendicular direction as the scattered Hght is concentrating reflecting the shape of toothing of a reflecting plate in the 
case of the reflecting plate of this operation form and it is shown in drawing 6 by the above thing. Moreover, a very bright 
display is obtained in the direction of a look also to the beam of Hght firam slant by setting up the shape of toothing in the 
direction shown in drawing 7 or drawing 8 . 

[0081] In addition, although the inclination was given to the substrate with this operation form at the time of heat 
treatment in order to give a bias to a toothing-Hke distribution [ tilt-angle ], this invention can use not only this but other 
methods, the method of applying hot blast at the time of heat treatment, and giving a bias to a tilt-angle distribution as 
other methods " or a substrate is rotated at the time of heat treatment, and the method of giving a bias to a tilt-angle 
distribution with a centrifugal force etc. corresponds 

[0082] (Operation form 2) This operation form is the case where the reflecting plate of a desired configuration is obtained 

without being based on heat treatment. 

[00831 Drawing 9 is the manufacturing process view of the reflecting plate concerning this operation form. 

[0084] As shown in drawing 9 (a), the spin coat of OFPR-800 (Tokyo adaptation shrine make) is preferably carried out to 



one field of the glas¥ substrate (tradename; 7059 (Coming, Inc. make)) 11 with a thickness of 1.1mm by 500r.p.m - 
3000r.p.m as a resist material. With this operation form, it appUed for 20 seconds by 500r.p.m, and resist film 12a was 
formed in thickness of 2 micrometers. 

[0085] Next, it prebaked at 100 degrees C for 30 minutes, the. same photo mask 13 as the operation form 1 has been 
arranged after that, as shown in drawing 9 (b), exposure and development were performed, and detailed semicircle pillar 
section 12b was formed in the fix)nt face of glass-substrate 11 portion on which light is not irradiated as shown in drawing 
9 (c). The portion by which the photo mask 13 shown in drawing 9 (b) is surrounded by the frame is a translucent part, as 
a developer - Tokyo " adaptation - shrine 3 [ NMD-] (2.38%) was used The configuration of the aforementioned 
semicircle piQar section 12b is a configuration used as a semicircle, when it sees fi-om [ of a substrate ] a normal, as shown 
in drawing 2 . 

[0086] Next, as drawing 9 (d) shows, with the diameter portion of a semicircle, an ion beam 21 is irradiated [ of an 
opposite side ] fi:om across to a substrate 11. As a means to generate this ion beam, ion milling etc. can be used, for 
example. If this ion beam is irradiated, the glass substrate 11 which is not covered by the aforementioned semicircle pillar 
section 12b can be shaved. At this time, since the glass substrate 11 of the portion which became the shadow of semicircle 
pillar section 12b can be shaved after it is lost in the semicircle pillar section 12b, an anisotropy arises in a configuration, 
and a glass substrate 11 becomes the shape of upper surface type shown in drawing 9 (e), i.e., the state where 
unsymmetrical crevice 11c was formed in the circumference of the portion covered by semicircle pillar section 12b. The 
amoimt of [ in crevice 11c ] the bay of the cross section of crevice 11c of the above-mentioned asymmetry is shallow, the 
opposite side is deep, and the profile of the base serves as a curve further. 

[0087] After performing the above process, as shown in drawing 9 (0, the metal thin film 14 was formed in the substrate 
fi-ont face, aluminum, nickel, Cr, Ag, etc. can be mentioned as a metal thin film. As for the thickness of a metal thin film, 
about 0.01-1.0 micrometers is suitable. With this operation form, the metal thin film 14 was formed by carrying out 
vacuum deposition of the aluminum. The reflecting plate 22 was obtained by the above. 

[0088] Drawing 10 is drawing showing the tilt-angle distribution of the fi:'ont face of the obtained reflecting plate 22. This 
tilt-angle distribution is a tilt-angle distribution to a direction perpendicular to the diameter component of the semicircle 
of crevice 11c, and is the result of measuring using an interference microscope. Moreover, drawing 11 shows the reflection 
property which measured by the same method as. the operation form 1, that is, was measured like drawing 4 . However, 
the tilt angles in this case di£fer to being the tangent of heights at the point which is the tangent of a crevice at drawing 3 
(b). ■ 

[0089] As understood in both [ these ] drawings, a very bright display is obtained especially in the ra;nge the property of 
the reflecting plate concerning this operation form has strong reflected Hght intensity, and is [ range ] -25 0 degree in the 
range of -30-+5 degrees. This is because, the scattered Hght is concentrating reflecting the shape of toothing of a reflecting 
plate. 

[0090] In addition, although the resist is formed in a cylindrical shape with this operation form 2, this invention forms a 
part for the window part of a resist in a cylindrical shape conversely in addition to this, irradiates an ion beam fix)m across, 
and deletes a substrate, and you may make it form asymmetrically a tilt-angle distribution [ in / the bottom / for a 
crevice ] in a part for a window part without a resist. 

[0091] (Operation form 3) This operation form 3 is the case of the reflected type Uquid crystal display using the reflecting 
plate produced with the operation form 1. 

[0092] Drawing 12 is the cross section showing the Uquid crystal display concerning the operation form 3. This Hquid 
crystal display has the glass substrate 141 which coimters on both sides of the Hquid crystal layer 145 in between, and the 
TFT panel substrate 149 in which TFT (TFT) etc. was formed. TFT 150, soxirce wiring, gate wiring which is not illustrated, 
etc. were formed upwards on the glass substrate 151, and, as for the TFT panel substrate 149, the concavo-convex layer 
148 by the resist is formed. Two or more the same heights 148a as the unsymmetrical heights prepared in the operation 
form 1 is prepared in the upper front face of this concavo-convex layer 148. The metal thin film 147 as a part of reflecting 
plate is formed in concavo-convex layer 148 portion in which this heights 148a was formjed. The portion located on heights 
148a of the metal thin film 147 functions also as a picture element electrode. These heights 148a and the metal thin film 
147 have the same ftinction as the reflecting plate of the operation form 1. IVloreover, the picture element electrode 147 
and drain electrode 150a which the contact hole was formed above drain electrode 150a of TFT 150, and were formed on 
the concavo-convex layer 148 are electrically connected to this concavo-convex layer 148 through the contact hole. That is, 
this TFT panel substrate 149 is Pixel. On It has Passivation structure. The orientation film 146 is formed in the Hquid 
crystal layer 145 side of this TFT panel substrate 149. The concavo-convex layer 148 which consists of a resist mentioned 
above is produced by the method stated with the operation form 1, and shows the ** type view of the arrangement to 
drawing 13 . That is, as for the above-mentioned heights 148a, the direction of the straight-Hne component to turn to has 



gathered in the in ^eiieraTsame direction on the substrate. If it has such directivity, it wiU become possible to consider as 
the reflecting plate on which only specific directions are strongly scattered in each part of a substrate. Thus, the same 
effect is acquired by placing neatly on a substrate the direction's which the straight-hne component of heights 148a turns 
to in the in general same direction making it apply also in the operation form 2 and the operation form 4 mentioned later, 
and making it such. 

[0093] On the other hand, on the glass substrate 141, the hght filter 142, the transparent electric conduction film 143, and 
the orientation film 144 are formed. The metal thin film 147 and the opposite portion are light-filter section 142a, and, as 
for the above-mentioned hght filter 142, other portions have become shading section 142b. 

[0094] The hquid crystal display has completed these glass substrates 141 and the TFT panel substrate 149 by closing the 
liquid crystal layer 145 by being stuck and pajdng Uquid crystal ingredients among both the substrates -141 and 149. In 
addition, the composition of such a Uquid crystal display is the same as that of the Hquid crystal display shown in drawing 
4 in the operation gestalt 1. 

[0095] As the above-mentioned Hquid crystal material, a guest host type Hquid crystal material which mixed black 
dichroism coloring matter in the nematic Hquid crystal, for example is used, this operation gestalt -- as a nematic Hquid 
crystal - the Merck Co. make " into Hquid crystal material, the chiral agent was further mixed 13% for example, by the 
weight ratio using ZLI-4792 (refi*active -index anisotropy deltan=0.13), using respectively the mixed coloring matter of azo 
system coloring matter and anthraquinone system coloring matter as dichroism coloring matter As the aforementioned 
chiral agent, S-811 by Merck Co. was used. The torsion pitch (PO) of a Hquid crystal molecule was set as 5 micrometers by 
this chiral agent, and thickness d of the Hquid crystal layer 145 set it as 4.5 micrometers with the spacer by it. Thereby, 
d/pO is set as 0.9. 

[0096] Moreover, using the polyimide, the orientation processing direction was set to the orientation films 144 and 146 so 
that it might become opposite direction mutuaUy. At this time, the orientation of a Hquid crystal molecule turns into 
orientation which was able to be twisted about 360 degrees between vertical substrates. 

[0097] A display is performed by the principle of operation with the reflected type Hquid crystal display almost equivalent 
to a white tailor type guest host Hquid crystal display concerning this operation gestalt of such composition. Moreover, 
since heights 148a of the concavo-convex layer 148 which consists of a resist is arrangement of the direction shown in 
drawing 13 as mentioned above, a bias arises in the reflected Hght difiiision range, in the direction which is not related to 
the direction which human being is observing, Hght wiU not carry out reflective dispersion, but the display state in the 
reflected type Hquid crystal display of this operation gestalt wiU condense Hght only in the direction of an observer. 
Therefore, a very bright reflected type Hquid crystal display is realizable. 

[0098] (Operation gestalt 4) The manufiacturing process of the reflecting plate which starts this operation gestalt at 

drawing 14 is shown. 

[0099] As shown in drawing 14 (a), it is SAL601 as a resist material to one field of the glass substrate (tradename; 7059 
(Coming, Inc. make)) 11 with a thickness of 1.1mm. The spin coat of ER-7 (product made fi:t>m SHIPURE) is preferably 
carried out by 500r.p.m - 3000r.p.m. With this operation gestalt, it appHed for 20 seconds by 500r.p.m, and resist film 12a 
was formed in thickness of 2 micrometers. 

[0100] Next, it prebakes at 100 degrees C for 30 minutes. Then, as are shown in drawing 14 (b), and a portion with a 
diameter of 0.5 micrometers is irradiated with the detailed portion of resist film 12a, and this operation gestalt and an 
electron beam (EB) is shown in drawing 14 (c) using electron-beam-Hthography equipment 60, the unsymmetrical heights 
31 are formed. These heights 31 are made into the configuration shown in drawing 16 mentioned later. 
[0101] The above-mentioned electron-beam-Hthography equipment 60 is equipment which made the principal part the 
source 61 of an electron ray, the condenser lens 62, the pinhole 63, the projection lens 64, and the deflecting coil 65 as 
shown in drawing 15 , and each principal part is supported in the support means which are not iUustrated. AH resist film 
12a that is these principal parts, support means, and an exposed object is prepared into a vacuum. The electron which 
came out fi-om the source 61 of an electron ray is brought together in a pinhole 63 by the condenser lens 62, affcer beiag 
accelerated by the potential diEference. The electron which passed along the pinhole 63 is brought together in one on resist 
film 12a with the projection lens 64. By passing current to a deflecting coil 65, an electronic orbit is bent, it is fixed within 
the limits of an on [ the field of resist film 12a ], and the position as for which an electron carries out incidence to resist 
film 12a can be moved. Moreover, resist removal control of the thickness direction of resist film 12a is attained by 
controlling the exposure of EB. That is, the exposvire of EB can be controUed and the configuration of resist film 12a after 
development can be controUed in three dimensions. Thus, as this operation gestalt shows the configuration of the heights 
31 obtained to drawing 16 , the upper front face of the ramp when seeing fix)m the sector and width whose configuration 
seen from the upper part is 60 degrees of vertical angles serves as a secondary curve. Moreover, a sector vertical-angle 
side is thick and the opposite side is thin. 



[0102] Affer performing the above process, as shown in drawing 14 (d), the metal thin film 14 is formed on the glass 
substrate 11 which has heights 31. aluminum, nickel, Cr, Ag, etc. can be mentioned as a metal thin film. As for the 
thickness of a metal thin film, about 0.01-1.0 micrometers is suitable. With this operation form, the metal thin film 14 was 
formed by carrying out vacuum deposition of the aluminum. By the above, the reflecting plate 32 concerning this 
operation form was obtained. 

[0103] Drawing 17 is drawing showing the tilt-angle distribution of the reflecting plate 32 concerning this operation form. 
This tilt-angle distribution is a tilt-angle distribution to the direction of a perpendicular bisector of the vertical angle of 
the sector of the heights 31 of the firont face of a reflecting plate, and is the result of measuring using an interference 
microscope. Moreover, drawing 18 is drawing showing the result which measured the reflection property of the reflecting 
plate 32 concerning this operation form by the same method as the operation form 1, that is, measxired it Kke drawing 4 . 
[0104] As understood in both [ these ] drawings, the property of the reflecting plate concerning this operation form has 
strong reflected Ught intensity in -30-10 degrees, and a very bright display is especially obtained in -25-0 degree as 
compared with the reflecting plate of the operation forms 1 and 2. Since the shape of toothing of a reflecting plate is a 
sector, this is because dispersion to a longitudinal direction decreases and the scattered Ught is concentrating by the 
direction of a transverse plane. 

[0105] In addition, although the sector configxiration of 60 degrees of vertical angles was adopted, you may make it this 
invention control the dispersion range by this operation form by controUing the size of not only this but a vertical angle. 
Furthermore, an effect with the same said of the case where it considers as the shape of toothing as shown in drawing 23 
is acquired. That is, as shown in (a) - 05, about at least one shafl: on the fi:ont face of this substrate, the tilt angle 
distribution to the substrate of heights is unsymmetrical, and should just make. In addition, what is necessary is just to 
show the state where it observed fi-om at least one shaft orientations on the fi:ont face of a substrate in drawing 3 (a), 
drawing 10 , drawing 17 , etc. so that asynmietricaUy [ the average of the tilt-angle distribution about aU heights ]. 
Moreover, you may make it the crevice which comes to delete a substrate contrary to the iQustrated heights serve as a 
profile shown in drawing 23 . 

(Conventional example) Below, the production method of the reflecting plate of the conventional example and a reflection 
property are shown. 

[0106] Drawing 19 shows the conventional manufacturing process of a reflecting plate. As shown in drawing 19 (a), the 
spin coat of OFPR-800 (Tokyo adaptation shrine make) is preferably carried out to one field of the glass substrate 
(tradename; 7059 (Coming, Inc. make)) 51 with a thickness of 1.1mm by 500r.p.m - 3000r.p.m as a resist material. In this 
example, it appHed for 30 seconds by lOOOr.p.m, and resist film 112a was formed in thickness of 1.2 micrometers. 
[0107] Next, it prebaked at 100 degrees C for 30 minutes, .the photo mask 113 in which the circular pattern shown in 
drawing 20 was formed was arranged and exposed after that (refer to drawing 19 (b)), as shown in drawing 19 (c), 
negatives were developed, and detailed pillar section 112b was formed in the front face, as a developer - Tokyo - 
adaptation - shrine 3 [ NMD-] (2.38%) was used 

[0108] Next, as shown in drawing 19 (d), pillar section 112b on a glass substrate 111 is preferably heat-treated at 120-250 
degrees C. This example performed heat treatment for 30 minutes at 180 degrees C. Then, the angle of piUar section 112b 
can be taken, heights 112c with a smooth upper ficont face is formed, and it is made to harden after that. 
[0109] After performing the above process, as shown in drawing 19 (e), the metal thin film 114 is formed in the fix)nt face 
of the glass substrate 111 which has smooth heights 112c. aluminum, nickel, Cr, Ag, etc. can be mentioned as a metal thin 
film. As for the thickness of a metal thin film, about 0.01-1.0 micrometers is suitable. In this example, the metal thin film 
114 was formed by carrying out vacuum deposition of the aluminum. The reflecting plate 141 of the conventional example 
was obtained by the above. 

[0110] Drawing 21 is drawing showing the tilt-angle distribution of the reflecting plate 141 of the conventional example. 
This tilt-angle distribution is measured using an interference microscope. A tilt-angle distribution is almost symmetrical 
in the direction of " and the direction of + which were shown in drawing 3 (b). Moreover, drawing 22 is drawing showing 
the measurement result of the reflection property in the reflecting plate 141 of the conventional example, and measured 
the reflection property hke drawing 4 , using [ that is, ] the same method as the operation forms 1 and 2. In addition, 
measurement made the observation direction the direction perpendicular to the B-B' line for the direction which met the 
B-B' fine of drawing 20 . 

[0111] Prom both [ these ] drawings, the property of the reflecting plate of the conventional example has [ the narrow 
range of -10-+10 degrees ] strong reflected Ught intensity, and a very bright display is obtained in this range. However, 
since this direction turns into the mirror reflection direction and the Ught source is reflected, it is rare in this direction on 
actual use to see a display. And in fields other than -10-+10 degree, it becomes a dark display firom a dark display and a 
dark bird clapper in fact. 



[Gll^]»(0peration fdfnTS) Be the reflecting plate concerning this operation form, its manufactxiring process, and a 
reflection property are explained. 

[0113] Drawing 24 is process drawing (cross section) showing the manufacturing process of the reflecting plate concerning 
this operation form 5. 

[0114] First, as shown in drawing 24 (a), the spin coat of OFPR-800 (Tokyo adaptation shrine make) is preferably carried 
out to one field of the glass substrate 211 (tradename; 7059 (Coming, Inc. make)) with a thickness of 1.1mm in SOOr.p.m. - 
3000r.p,m. as a resist material. In this example, it appUed for 30 seconds in lOOOr.p.m., and resist film 212a was formed in 

thickness of 1.2 micrometers. 

[0115] Next, it prebakes at 100 degrees C for 30 minutes, and as shown in drawing 24 (b) after that, a photo mask 213 is 
arranged and exposed. That in which the pattern (the hatching section is the shading section) shown in drawing 27 (a) 
was formed as the above-mentioned photo mask 213 can be used. Then, as shown in drawing 24 (c), negatives were 
developed, and the crevice was formed in the fi-ont face with detailed crevice or heights 212b and this operation form, as a 
developer - Tokyo - adaptation - shrine 3 [ NMD-] (2.38%) was used 

[0116] Here, the photo mask 213 in which the pattern shown in drawing 27 (a) was formed is explained. This photo mask 
213 has an eUipse-like pattern for forming aforementioned crevice or heights 212b, respectively, and each pattern serves 
as an unsymmetrical configuration to one arbitrary shaft, as shown in drawing 27 (b). That is, the unsymmetrical shaft 
exists. Furthermore, random (irregular) arrangement of those patterns is carried out, and they are formed. All of those 
unsymmetrical shafts are maintained at the parallel relation at this time. 

[0117] Next, as shown in drawing 24 (d), crevice (or heights) 212b on a glass substrate 211 is preferably heat treated at 
120 degrees C - 250 degrees C. This example performed heat treatment for 30 minutes at 180 degrees C. Then, the angle 
of crevice (or heights) 212b can be taken, crevice (or heights) 212c with a smooth upper fi-ont face is formed, and it hardens 
after that. 

[0118] After performing the above process, as shown in drawing 24 (e), the metal thin film 214 is formed in the firont face 
of the glass substrate 211 which has smooth crevice (or heights) 212c. aluminum, nickel, Cr, Ag, etc. can be mentioned as a 
material of the metal thin film 214. As for the thickness of a metal thin film, 0.01 micrometers - about 1.0 micrometers are 
suitable. In this example, the metal thin film 214 was formed by carrjring out vacuimi deposition of the aluminum. The 
reflecting plate 2 15 of this invention was obtained by the above. 

[0119] Drawing 25 is the ** type view (perspective diagram) showing the .state where the reflection property of the 
reflecting plate is measured in the Hquid crystal display incorporating the reflecting plate of this invention. 
[0120] The fix)nt face and Uquid crystal layer of a reflecting plate touch, and the hquid crystal display with which the 
reflecting plate 215 was incorporated assumes the structure whose hquid crystal layer is pinched with this reflecting plate 
and another glass substrate. Since each refiractive index of a hquid crystal layer and a glass substrate 217 is about 1.5 and 
is almost equal as concrete composition is shown in drawing 26 , it is considering as the composition which stuck the glass 
substrate 217 with UV hardening adhesives 216 of a refiractive index 1.5 on the reflecting plate 215. 

[0121] The reflection property was measured, when the hght fix)m the hght source 222 comes to have carried out incidence 
to the liquid crystal display of this state as shown in drawing 25 fi*om the perpendicular direction of a substrate, and an 
incident Hght 218 detected the reflected Hght 219 of the arbitrary angles 220 (they are the 50 degrees of tilt angle to an 
incident-Hght angle) reflected by the reflecting plate 215 by the photograph multimeter 221, as shown in drawing 26 
(cross section by the D-D' line of drawing 25 ). Moreover, the Hquid crystal display was fixed, the detection angle 220 (they 
are the 50 degrees of tilt angle to an incident-Hght angle) of the arbitrary photograph multimeters 221 in which the Hght 
which carries out incidence firom the perpendicular direction of a substrate 217 fix)m the Hght source 222, and the incident 
Hght 218 were reflected by the reflecting plate 215 was kept constant, the photograph multimeter 221 was rotated 
focusing on the point on the reflecting plate 215 which passes along the point that an incident Hght 218 is irradiated, and 
the intensity of the reflected Hght 219 was measured. 

[0122] Drawing 28 shows the measurement result of the reflection property. A horizontal axis is the hand of cut which 
measured to the C-C line (refer to drawing 27 ) of a substrate by which the reflecting plate was formed by rotating a 
photograph multimeter, using [ the direction of C / as opposed to / the direction of 180 degree, and 90 degrees / as opposed 
to the direction of 90 degree / for a direction perpendicular to a C-C Hne to the. direction of 0 degree, and a clockwise 
rotation ] a direction symmetrical with a C-C Hne as the direction of 270 degree for the direction of C. On the other hand, 
the vertical axis shows the intensity of the reflected Hght and has standardized as 1 the reflectivity at the time of 
performing same reflective measiirement using a standard white board (MgO which consists of a magnesium oxide). 
Moreover, the reflection property shown by O in drawing measures about the reflecting plate of this operation form 5, and 
the reflection property shown by - measures the reflection property of the conventional reflecting plate which looked at 
the reflecting plate from the main front face, and was formed in the configuration of the detailed heights of a perfect circle, 



or a crevicer^ 

[0123] Although almost equal reflected light intensity is shown in aU the measurement directions of a substrate in the 
case of the conventional reflecting plate shown by - so that I may be understood fix)m this drawing 28 , in the case of the 
reflecting plate of this operation form shown by O, reflected Hght intensity is strong to the place of 0 degree or 180 degrees 
in the range with the peak of reflected hght intensity, and the very bright display is obtained. Moreover, reflected hght 
intensity is weak in the range which has a peak at the place of 90 degrees or 270 degrees, and the dark display is obtained. 
[0124] (Operation forms 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16) About the operation forms 6-16, the reflection property of a 
reflecting plate was measured like the operation form 5 by the method which forms a reflecting plate using the reflecting 
plate manufacturing process shown in drawing 24 , and is shown in drawing 25 . 

[0125] Drawing 29 is drawing showing the photo mask used in the operation form 6, and drawing 30 shows the reflection 
property of the reflectii^ plate in the operation form 6.. Drawing 31 is dravmig showing the photo mask used in the 
operation form 7, and drawing 32 shows the reflection property of the reflecting plate in the operation form 7. Drawing 33 
is drawing showing the photo mask used in the operation form 8, and drawing 34 shows the reflection property of the 
reflecting plate in the operation form 8. Drawing 35 is drawing showing the photo mask used in the operation form 9, and 
drawing 36 shows the reflection property of the reflecting plate in the operation form 9. Drawing 37 is drawing showing 
the photo mask used in the operation form 10, and drawing 38 shows the reflection property of the reflecting plate in the 
operation form 10, Drawing 39 is drawing showing the photo mask used in the operation form 11, and drawing 40 shows 
the reflection property of the reflecting plate in the operation form 11. Drawing 41 is drawing showing the photo mask 
used in the operation form 12, and drawing 42 shows the reflection property of the reflecting plate in the operation form 
12. Drawing 43 is drawing showing the photo mask used in the operation form 13, and drawing 44 shows the reflection 
property of the reflecting plate in the operation form 13. Drawing 45 is drawing showing the photo mask used in the 
operation form 14, and drawing 46 shows the reflection property of the reflecting plate in the operation form 14. Drawing 
47 is drawing showing the photo mask used in the operation form 15, and drawing 48 shows the reflection property of the 
reflecting plate in the operation form 15. Dravsdng 49 is drawing showing the photo mask used in the operation form 16, 
and drawing 50 shows the reflection property of the reflecting plate in the operation form 15. 

[0126] Reflected hght intensity is strong in the range of the specific direction in the substrate by which a crevice or heights 
was formed in the case of the reflecting plate of the operation forms 6*16, a very bright display is obtained, and reflected 
hght intensity is weak in the range of another direction, and the very dark display is obtained so that I may be understood 
from the drawing of each operation forms 6-16 mentioned above. 

[0127] By the above thing, in the case of the reflecting plate of this operation form, the scattered hght of a reflecting plate 
can be centralized in the "direction of arbitrary specific substrates with the configuration seen &om the main fix>nt-face 
side of a reflecting plate, it can raise reflected hght intensity, and a very bright display can be obtained in a specific 

direction. 

[0128] (Operation form 17) The *^ type view at the time of using the reflecting plate concerning this operation form for 
drawing 51 like a product is shown. 

[0129] When using it for a Personal Digital Assistant, it thinks [ using it in many cases by arrangement as shown in 
drawing 51 , and ]. When it thinks that drawing 51 (a) is the case where it is used on a desk, and hght carries out 
incidence from a perpendicular direction to a desktop (panel screen), a user wiQ look at the reflected hght distributed over 
screen down. Moreover, when it thinks that drawing 51 (b) is the case where it is used having in a hand, and hght carries 
out incidence from a perpendicular direction similarly, a user will look at the reflected hght distributed over screen above. 
[0130] Therefore, it is desirable that vertical both directions are bright, and even if a longitudinal direction is dark, it is 
permitted [ as opposed to / a panel screen / as the reflection property for which a Personal Digital Assistant is asked is 
shown in drawing 52 ]. In order to form a reflecting plate with the property of such drawing 52 , when constituted by the 
crevice of a configuration which is acquired in the photo mask shown in drawing 27 of the operation form 5, it is bright in 
0 degree (above) and the direction of 180 degree (below) which are shown in vertical both directions, i.e., drawing 28 , the 
reflecting plate in which 90 degrees (right) and the direction of 270 degree flefl;) had a dark property is formed, and the 
purpose is attained. 

[0131] (Operation form 18) Another ** type view at the time of using the reflecting plate concerning this operation form 

for drawing 53 hke a product is shown. 

[0132] When using it for a notebook personal computer or a pahn top personal computer unlike the operation form 17, it 
thinks [ arranging and using it in many cases on a desk as shown in drawing 53 , and ]: 

[0133] In drawing 53 , when it thinks that hght carries out incidence to a panel screen from a perpendicular direction to a 
desktop, a user will look at only the reflected hght distributed over panel above to a panel screen. 

[0134] Therefore, as shown in drawing 54 , as for the reflection property called for when using it for a notebook personal 



• computer 'or a palm top personal computer, it is desirable that only above one side is bright to a panel screen. 
[0135] By making it the composition which has the crevice of a configuration which is acquired in the photo mask shown 
in drawing 31 of the operation form 7, or drawing 47 of the operation form 15, in order to form a reflecting plate with the 
property of drawing 54 , the reflecting plate in which only the direction of 180 degree (above) shown in above one side, i.e., 
drawing 32 , or drawing 48 to a panel screen had a bright property is formed, and the purpose is attained. 
[0136] (Operation form 19) Next, the reflex Hquid crystal display of this operation form is explained, referring to drawing 
55 -57. Drawing 55 (a) is the cross section of the reflected type Uquid crystal display of this operation form, and drawing 
55 (b) is the plan showing the display medium with which the reflected type Uquid crystal display was equipped. 
[0137] This reflected type hquid crystal display is equipped with the substrates la and lb of a couple. Strong transparent 
substrates, such as glass and plastics, are used as these substrates la and lb. On substrate lb [ on the other hand / (on 
drawing ], electrode 2b for a display which consists of transparent materials, such as ITO and SnO, is prepared. 
Electrode 2b for a display is formed in band-like, and is arranged in parallel mutually. Orientation film 3b is formed on 
electrode 2b for a display. This orientation film 3b is formed of carrying out the spin coat of a polyimide, the nylon, etc., or 
printing, and rubbing processing is carried out if needed. 

[0138] On substrate la of another side (under drawing), by the same method as either of the examples mentioned above, a 
resist layer (not shown) is formed and the crevice or heights (not shown) which has two or more unsymmetrical tilt-angle 
distributions is formed. The metal thin film 5 is formed on this crevice or heights. It goes over this metal thin film 5 the 
whole surface on substrate la, and it is formed by carrying out the coat of the metals, such as aluminimi, nickel, Cr, and 
Ag, The reflecting plate of this invention is constituted by a resist layer, the metal thin film 5, and substrate la. The 
insulator layer 4 is formed on this reflecting plate, and this insulator layer 4 insulates between electrode 2a for a display 
and the reflecting plates which are formed on an insulator layer 4. Electrode 2a for a display is the band-Uke electrode 
formed from transparent materials, such as ITO and SnO, and is arranged in parallel mutually. Moreover, as shown in 
drawing 55 (c), when top substrate lb and bottom substrate la are stuck, electrode 2a for a display is arranged so that 
electrode 2b for a display formed on top substrate lb may be intersected. The field A where the electrodes 2a and 2b for a 
display cross serves as a pixel portion. Orientation film 3a is formed on electrode 2a for a display. Orientation film 3a is 
formed fi-om the same material as orientation film 3b, and rubbing processing is carried out if needed. 
[0139] The display medium 6 containing Hquid crystal is formed in the portion pinched by the substrates la and lb of 
these couples. The display medium 6 consists of Hquid crystal 6a and macromolecule waU 6b. The reflected type Hquid 
crystal display of this example is impressing voltage among the electrodes 2a and 2b for a display, changes the orientation 
of the Hquid crystal molecule in Hquid crystal 6a located at a pixel portion according to voltage, and, thereby, reaHzes a 
display. As Hquid crystal 6a, the Hquid crystal material of suitable display modes, such as TN and STN, is used. On the 
other hand, macromolecule waU 6b consists of a macromolecule of the box-fi-ame construction which encloses a strong 
display pixel, is caUed the so-caUed polymer matrix, and has the fiinction to stick the vertical substrates la and lb. In 
addition, the sealant etc. is omitting, 

[0140] Next, the production method of the display medium 6 is explained. 

[0141] The constituent of Hquid crystal and a photopolymerization precursor is poured in into the Hquid crystal panel in 
which substrate lb and a reflecting plate come to carry out opposite arrangement. The monomer of an acrylate system 
and a methacrylate system is used fix)m solubiHty [ as opposed to reactivity and Hquid crystal in a photopolymerization 
precursor ]. In order to adjust a rate of polymerization and solubiHty suitably, 2 organic-functions resin and a single 
organic-fiinctions resin are mixed at a suitable rate. 

[0142] Next, a photo mask is used for the Hquid crystal panel which poured in this constituent, and ultraviolet radiation is 
irradiated alternatively. Under the present circumstances, as a photo mask, you may arrange on a panel the usual photo 
mask which consists of a metal etc. Or in order to simplify a manufacture process, you may use the electrodes 2a and 2b 
for a display for forming an ultraviolet luminous-intensity distribution. According to an ultraviolet luminous -intensity 
distribution, a photopolymerization precursor carries out a polymerization in a portion with high irradiation intensity, a 
resin gathers, and the configuration of a waU is taken. 

[0143] Ultraviolet radiation irradiation is performed with this operation form, using the electrodes 2a and 2b for a display 
as a mask. The ultraviolet radiation irradiation in this operation form is explained referring to drawing 56 below. 
[0144] Drawing 56 (a) is the plan of a ceU with which Substrates la and lb were stuck, and drawing 56 (b) and (c) are the 
** type views showing the state where ultraviolet radiation was irradiated firom the top substrate lb side. 
[0145] As shown in drawing 56 (b), in the pixel field A, electrode 2a for a display and electrode 2b for a display have lapped. 
Therefore, the ultraviolet radiation which carried out incidence to the cell fi-om top substrate lb passes the transparent 
membrane which fijnctions as an electrode for a display 3 times, that is, passes electrode 2b for a display once, passes 
electrode 2a for a display twice, and reaches the constituent of Hquid crystal 6a and a photopolymerization precursor. On 



- the other 'hand; (jiily electrode 2a for a display is formed in Field B. For this reason, ultraviolet radiation reaches the 
constituent of hquid crystal 6a and a photopolymerization precursor, after passing a transparent membrane only once. 
Similarly, in Field C, as shown in drawing 56 (c), since only electrode 2for display b on top substrate lb is prepared and 
the electrode for a display is not formed in Field D, in Fields C and D, the number of times to which ultraviolet radiation 
passes a transparent membrane is 1 time and zero, respectively. Thus, intensity distribution are given to the ultraviolet 
radiation which reaches the constituent of liquid crystal 6a and a photopolymerization precursor according to the number 
of times which passes a transparent membrane. Field A has the smallest irradiation intensity of ultraviolet radiation, and 
it is Field D that ultraviolet radiation with the largest irradiation intensity is obtained- The wall of a poljmier matrix can 
be alternatively formed using the difference of this optical intensity. In addition, in order to promote the phase separation 
of the above-mentioned constituent, heating of a liquid crystal panel and annealing may be performed. 
[0146] Thus, Hght is used effectively by the. reflecting plate which has the metal thin film 5, and the reflected type hquid 
crystal display of this operation gestalt produced becomes what that was excellent in pressure resistance with 
macromolecule waU 6b is the optimal as a personal digital assistant. 

[0147] As a modification of the operation gestalt 19, the following operation gestalten are possible. 

[0148] With the operation gestalt 19, the metal thin film 5 is formed over the whole surface of substrate la. However, as 
shown in drawing 57 (a), you may carry out patterning of the metal thin film 5 so that it may correspond to a pixel portion. 
In this case, the metal thin film 5 by which patterning was carried out can be used as a mask of the ultraviolet radiation 
irradiation for forming the waU of a polymer matrix by the phase separation of the constituent mentioned above. Thereby, 
it becomes possible to perform formation of poljoner matrix 6b more simply and correctly. 

[0149] Moreover, as for partial 5a of the metal thin film 5 by which patterning was carried out so that it might correspond 
to a pixel portion, it is desirable to connect electrically mutually, as shown in drawing 57 (a) and (b). When a metal thin 
fjlm is under the electrode for a display, in order for capacity to arise between a metal thin film and the electrode for a 
display and to change the dielectric constant for every pixel generally, it becomes the cause of display nonuniformity. 
However, by connecting mutually electrically partial 5a to which patterning of the metal thin film 5 was carried out, as 
shown in drawing 57 (a) and (b), potential can be arranged and display grace can be stabilized by it. 

[0150] Moreover, as shown in drawing 57 (c), you may connect the things belonging to the same line or the same train of 
each portion of the metal thin film by which patterning was carried out. In this case, the metal thin film of each line or the 
metal thin film of each train can make it function as one electrode for a display. Therefore, the insulator layer 4 for 
insulating electrode 2for display a which consists of a transparent material used with the operation form 19 and electrode 
2a for a display, and the metal thin film 5 can be omitted, and each line or each train of a metal thin film can be used for 
impressing voltage to the display medium 6 with electrode 2b for a display. In this modification, the field with which 
partial 5a of the metal thin film 5 by which patterning was carried out to electrode 2b for a display laps becomes by the 
pixel section. 

[0151] Moreover, in this modification, as shown in drawing 57 (d), partial 5a of the metal thin film 5 can also be used as a 
mask when irradiating ultraviolet radiation. Therefore, in order to make it partial 5b which connects between partial 5a 
corresponding to a pixel not have a bad influence on formation of polymer matrix 6b, a certain thing [ forming from the 
narrow metal thin film of width of face ] is desirable [ connection part 5b is formed from a transparent material, or it is, 
and ] as showy. 

[0152] In the reflected type Hquid crystal display of the operation gestalt 19, the band-like electrode for a display which 
consists of two or more transparent materials was formed in the top substrate and the bottom substrate, and it arranges 
so that the electrode for a display of a top substrate and the electrode for a display of a bottom substrate may cross. 
However, two or more signal wiring may be formed so that it may cross by the top substrate and the bottom substrate, 
and you may form a switching element near the field with which the signal wiring of a top substrate and the signal wiring 
of a bottom substrate lap, i.e., the field which functions as a pixel. As a switching element, the MIM element which has 
the structure of a metal-insulator layer-metal can be used, for example. Or two or more pixel electrodes may be formed in 
one substrate at the shape of a matrix, and a counterelectrode may be formed in another substrate. In this case, switching 
elements, such as TFT, are formed for every pixel electrode, 

[0153] (Operation gestalt 20) With this operation gestalt, the input system (pen input display is only called hereafter) 
which has a reflected type Hquid crystal display and a pen-hke input unit is offered, 

[0154] First, while constitutes a reflected type hquid crystal display, and a substrate is formed. This substrate has the 
reflecting plate by which much detailed crevices or heights were formed in the firont face, and a reflecting plate is 
produced by forming the metal thin film of aluminum on a plastics transparent substrate using one which was stated 
with the above-mentioned operation gestalt of methods. The vacuum evaporationo of the aluminum film is not carried out 
over the whole surface of a transparent substrate, but as shown in drawing 58 (a), it is formed so that the portion of each 



other whifch is arranged in tlie sKape of a matrix, and belongs to the same train so that it may correspond to a pixel 
portion may be connected. Therefore, the portion belonging to the same train of an alumimim film fimctions as an 
electrode for a display as a whole. With this operation gestalt, the reflecting plate was designed so that a bright display 
might be obtained from -10 degrees of normal down in a 30-degree direction. Here, the direction of 6-00 when regarding a 
substrate as "down" firom a transverse plane shall be pointed out, and "above" shall point out the direction of 12-00. 
[0155] Next, an opposite substrate is produced by forming the band-like electrode for a display which consists of 
transparent materials, such as ITO and SnO, and which has been arranged in parallel on a transparent substrate. When 
the substrate and opposite substrate which have the reflecting plate mentioned above are stuck, the electrode for a 
display is arranged so that the electrode for a display which consists of aluminum may be intersected. In addition, you 
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[0159] Next, the whole liquid crystal panel was heated to 100 degrees C, and it exposed for 200 seconds from the substrate 
side which has a reflecting plate by ultraviolet rays (optical intensity * 8m W, wavelength : 365nm). As mentioned above, 
since the aluminum film is arranged in the shape of a matrix so that it may correspond to a pixel portion, a 
polymerization is startedjso that a macromolecule waU may be formed in the field surroxmding a pixel portion. In addition, 
the portion which connects the portions corresponding to the pixel of an aluminum film is formed in the narrowest 
possible width of face. Therefore, the amount of this connection does not affect a polymerization substantially. 
[0160] Next, the Hquid crystal panel was annealed at the speed of 6 degrees C/h within oven, when it became 20 degrees C, 
it took out, and it exposed fi-om the opposite substrate side to the liquid crystal panel, and the polymerization was 
completed. The exposure conditions at this time were made into optical on-the-strength*8mW, wavelength'365nm, and 
exposure-time ^600 seconds. This obtained the Uquid crystal panel with which the macromolecule waU is formed so that 
the Hquid crystal portion LC may be surrounded, as shown in drawing 58 (c). The Uquid crystal portion LC is equivalent 
to the pixel portion, and is twisting 240 degrees of hquid crystal molecules among both substrates, respectively 
[0161] Although a part of orientation of a liquid crystal molecule might be confiised, it was able to acqxiire good orientation 
by reheating and coohng slowly. 

[0162] The film-hke touch panel was directly stuck on this hquid crystal panel, and pen input display was produced. 
[0163] As' shown in drawing 59 , when the character was ordinarily written to the obtained pen input display, to the visual 
axis fix)m under feeUng, it was bright enough and contrast was also found by that it is high, moreover, him who inputs it 
turns out that there is no luminosity about the visual axis of the man of an except, and it is therefore easy to protect 
privacy Moreover, the display on a Uquid crystal panel was not confused, but was very legible until the pressure of a nib 
exceeded Ikgl/mm ] phi even if it stuck the Uquid crystal panel and the touch panel, since the waU (refer to drawing 58 (c)) 
which consists of polymer which exists ainong both substrates was hard enough. 

[0164] (Operation gestalt 21) With the operation gestalt 21, the reflected type Uquid crystal display equipped with the 
reflecting plate which has the portion which rose so that a pixel portion might be surrounded is offered. The pixel portion 
is divided in the portion which rose. If the design of a reflecting plate and formation of the macromolecule waU between 
substrates are removed, the reflected type Uquid crystal display of this operation gestalt is formed like the operation 
gestalt 20. Therefore, detailed explanation is omitted. 

[0165] Drawing 60 is the cross section showing the reflected tj^e Uquid crystal display of this operation form. As shown in 
drawing 60 , the reflecting plate of this operation form is designed so that it may have the portion which has been 
arranged in the shape of a matrix and which rose, and the flat portion which is siurounded by the portion which rose and 
which feU by one step. A flat portion with the low level difference of a reflecting plate is equivalent to one pixel portion, 
respectively, and the portion which rose surrounds a pixel portion. 

[0166] As shown in drawing 61 (a), the reflecting plate has the reflective section, the flattening film, and the surface coat 
film. By the method stated according to either of the above-mentioned operation forms, the reflective section is formed so 



that a front face may have many detailed heights or crevices, concentrates Ught in the specific direction and reflects in it. 
As a reflective film of the reflective section, metal thin films, such as an aluminum film, can be used, for example. 
[0167] A flattening film is formed from a transparent material on the reflective section, in order to carry out flattening of 
the detailed surfece heights or the surface detailed crevice of a reflective film. The heights or the crevice of a reflective film 
front face is because it has a bad influence on the optical property of a reflected type hquid crystal display. Then, the 
surface coat film is formed on the flattening film except for the portion corresponding to a pixel, as shown in drawing 61 
(a). Therefore, a surface coat film will be equivalent to the portion in this operation form which rose. Furthermore, the 
electrode for a display may be formed on it if needed. 

[0168] Thus, the constituent of hquid crystal material and a polymerization nature monomer is poured in between the 
opposite substrate by which the transparent electrode is formed on the reflective section in the reflecting plate which has 
a flattening film and a surface coat film and lamination which were formed, and these. As a polymerization nature 
monomer, it is desirable to use the thing of photopolymerization nature. This constituent became an isotropic phase above 
a certain temperature (isotropic phase temperatxu:^), and is divided into two phases of the phase (monomer rich phase) 
whose monomer is a principal component, and the phase (liquid crystal rich phase) whose Uquid crystal is a principal 
component at temperature lower than it. By carrjdng out the polymerization of the monomer, phase separation is 
completed and a macromolecule wall is formed. With this operation form, 2 phase field (temperature field where two 
phases mentioned above five together) used 10 degrees C or more of a certain things as a constituent. 
[0169] Then, if it cools slowly from isotropic phase temperature at the speed of 0.01 to about 0.3 degrees C, a hquid crystal 
drop will occur, [/m ] With sur&ce tension, the generated Hquid crystal drop gathers in the field where the level difference 
of a reflecting plate is low, and grows. Then, when a Uquid crystal drop spreads to pixel size, it exposes, the monomer in 
the portion into which it rose besides the pixel by this - a rich phase hardens and a macromolecule waU is formed Thus, 
the reflected type hquid crystal display of this operation form is completed. 

[0170] As mentioned above, a macromolecule wall can be formed simple by changing the configuration of a reflecting plate 
in the thickness direction, as shown in drawing 60 . With this operation form, the configuration of a reflecting plate is 
changed by adding another film (here surface coat film) on the reflective section, as shown in drawing 61 (a). However, 
[ whether as the method of changing the configuration of a reflecting plate is not restricted to this but it is shown in 
drawing 61 (b), the cross-section configuration of the thickness direction of the substrate itself is changed, and ] It can be 
made to change by changing the cross-section configuration of the thickness direction of the metal thin film itself, or 
making another member intervene between a substrate and a metal thin film, as are shown in drawing 61 (c), and shown 
in drawiag 61 (d). 

[0171] Furthermore, a polarization layer may be prepared on an opposite substrate and a polarization layer may be 
independently prepared in the hquid crystal drop side of a reflecting plate. Moreover, you may form the orientation film 
which carried out rubbing processing on both substrates so that predetermined may carry out the angle twist of the hquid 
crystal molecule in a hquid crystal drop among both substrates. 

[0172] Drawing 62 shows the "arrangement for making in agreement the direction where a reflecting plate is bright, and 
the good direction of contrast, when a polarization layer and an orientation film are prepared, as mentioned above. The 
direction of rubbing of an orientation film and the direction of rubbing on a reflecting plate correspond on an opposite 
substrate in the direction of upper rubbing and the direction of lower rubbing of drawing 62 , respectively. As shown in 
drawing 62 , the twist angle of a hquid crystal molecule is 180 degrees or more. That is, in this example, a reflected type 
hquid crystal display displays in STN mode. By making it this arrangement, the direction which an observer wants to see 
is brightly made to high contrast, and the direction which an observer does not look at is not visible and is made. 
Therefore, it becomes the composition of having been more suitable for private use of an electronic notebook etc. 
[0173] (Operation form. 22) Drawing 63 is the cross section showing the composition of the reflected type hquid crystal 
display of this operation form 22. 

[0174] On both sides of the hquid crystal layer 83, a substrate 73 is formed in the bottom and, as for this reflected type 
hquid crystal display, the reflecting plate 78 is formed in the bottom. A reflecting plate 78 has a substrate 72, the sahents 
74 and 75 fix)m which a size differs are formed in the hquid crystal layer 83 side of a substrate 72, and the smoothing fi l m 
76, the reflective metal membrane 77, and the orientation film 79 are formed sequentially from [ this ] the substrate side 
on it. The gate signal outputted ficx)m a scanning circuit 86 based on the voltage and the signal from a control circuit 88 
which are outputted finom the voltage generating circuit 89 is given to the reflective metal membrane 77. 
[0175] In the reflecting plate 78, sahents 74 and 75 have at least one shaft with which the cross section in ahgnment with 
the shaft has an unsymmetrical tilt-angle distribution hke the crevice or heights stated with the above-mentioned 
operation form. When sahents 74 and 75 have such a configuration, a reflecting plate 78 can reflect a great portion of hght 
in the specific direction, and, thereby, a bright display can be realized in the specific direction. 



[Gi 76]'A transparent electrode 80 is formed in the liquid crystal layer 83 side of a substrate 73, and the orientation film 81 
is formed on it. The data signal outputted firom a data circuit 87 based on the voltage and the signal firom a control circuit 
88 which are outputted from the voltage generating circuit 89 is given to an electrode 80. The phase compensation board 
84 and the polarizing plate 85 are formed in the opposite side in the Uquid crystal layer 83 of this substrate 73. 
[0177] These reflecting plates 78 and a substrate 73 carry out opposite arrangement, it is stuck by the sealant 82, and the 
liquid crystal layer 83 is formed in between them. The strong thing of a viewing-angle dependency is used as a liquid 
crystal layer 83, and the specific direction in which a reflecting plate 78 reflects a great portion of light, and the direction 
which can observe the good picture of contrast are made in agreement with this operation form. 

[0178] (Operation form 23) This operation form 23 explains the reflected type Uquid crystal display equipped with the 
intermingled thing of a Hquid crystal layer and a polymer matrix as a display medium. 

[0179] Drawing 64 is the cross section showing the reflected type liquid crystal display of this operation form, and 
drawing 65 is the plan. In these drawings, the same number is given to the same portion as drawing 63 , and explanation 
is omitted. 

[0180] In the Uquid crystal display of this operation form, the display medium which consists of a Uquid crystal layer 83 
and a polymer matrix 91 between a reflecting plate 78 and a substrate 73 is formed. The polymer matrix 91 is formed by 
carrying out phase separation so that the Uquid crystal layer 83 may be formed in the portion in which the taper of the 
polymer matrix 91 and intensity was irradiated by the portion which irradiates at least the Ught which has irradiation 
intensity distribution into the mixture of Uquid crystal material and a polymerization precursor, and by which Ught with 
strong intensity was irradiated. Moreover, the polymer matrix 91 is formed by the electrode 80 and the reflective metal 
membrane 77 in accordance with the circumference in which a pixel is formed. 

[0181] Also in this operation form, the reflecting plate 78 of the direction in which a great portion of Ught is reflected 
corresponds with the direction which can observe the picture of high contrast dependii^ on the property of the Uquid 
crystal layer 83 like the operation form 22. 

[0182] In the Uquid crystal display of this operation form, even when the touch panel (not shown) is arranged and a pen 
input is performed on a polarizing plate 85, the display change by pen force is very smaU. Therefore, the reflected type 
Uquid crystal display of this operation form is the the best for using an input imit and display in the equipment formed in 
one. 

[0183] In addition, in the operation forms 22 and 23 mentioned above, various operation forms of this invention are 
realizable by optimizing the property of a Uquid crystal layer according to a reflecting plate. 

[0184] (Operation form 24) This operation form explains the reflected type Uqmd crystal display which has the STN LCD 
layer which 180 degrees or more of liquid crystal molecules are twisting. 

[0185] The reflected type Uquid crystal display of this operation form has at least the Uquid crystal layer pinched between 
the transparent substrate, the reflecting plate, and a transparent substrate and a reflecting plate. The reflecting plate is 
produced by the method stated according to either of the above-mentioned operation forms, and reflects a great portion of 
Ught in the specific direction. 

[0186] The orientation film is formed on the substrate and the reflecting plate, and the polarization film is arranged 
further at the both sides of a Uquid crystal layer. Rubbing of each orientation film is carried out in the predetermined 
direction so that the orientation of the Uquid crystal molecxde which touches an orientation film may be made to carry out 
in the predetermined direction. The relation between the direction of rubbing of an orientation film and the polarization 
shaft of a polarization film is shown in drawing 66 . As shown in drawing 66 , the direction of rubbing of the orientation 
film ( drawing 66 top orientation film) formed on the transparent substrate and the direction of rubbing of the orientation 
film ( drawing 66 bottom orientation film) formed on the reflecting plate are set up so that the direction of orientation of a 
Uqmd crystal molecxde may twist 180 degrees between a substrate and a reflecting plate. The polarization film is 
prepared so that a polarization shaft may intersect perpendicularly mutuaUy, and so that the polarization shaft by the 
side of a transparent substrate may become 45 degrees to the direction of rubbing of an orientation film. 
[0187] It is drawing showing the viewing angle dependency of the contrast of the reflected type Uquid crystal display of 
this operation form in drawing 67 . The bad portion and the portion reversed and displayed of especiaUy contrast are 
equivalent to the field by which hatching was carried out in this drawing. With this operation form, a reflecting plate 
reflects a great portion of Ught, and the reflecting plate is optimized so that the direction where a bright display is so 
obtained may not be included in the portion which the bad portion and bad inverse video of contrast . produce. That is, the 
reflecting plate is optimized so that the reflected Ught to the direction corresponding to the field by which hatching was 
carried out may decrease. Therefore, the reflected type Uquid crystal display of this operation form can perform a legible 
display to the whole. 

[0188] (Operation form 25) This operation form explains the reflected type Uquid crystal display in 270-degreeSBE yeUow 



* mode; — * 

[0189] The reflected type liquid crystal display of this operation form has at least the liquid crystal layer pinched between 
the transparent substrate, the reflecting plate, and a transparent substrate and a reflecting plate. The reflecting plate is 
produced by the method stated according to either of the above-mentioned operation forms, and reflects a great portion of 
Ught in specification in a direction. 

[0190] The orientation film is formed on the substrate and the reflecting plate, and the polarization film of a couple is 
further prepared in the both sides of a Uquid crystal layer. Rubbing processing of each orientation film is carried out so 
that the orientation of the Uquid crystal molecule which is in contact with the orientation film may be made to carry out in 
the predetermined direction. The relation between the direction of rubbing of an orientation film and the polarization 
shaft of a polarization layer is shown in drawing 68 . As shown in drawing 68 , to the direction of rubbing of a bottom 
orientation film, it is set as 30 degrees in the direction of a counterclockwise rotation, and it is set as 30 degrees for the 
polarization shaft of a bottom polarization filnn and a bottom polarization film in. the direction of a clockwise rotation, 
respectively. 

[0191] with this operation form, the liquid crystal layer has the viewing-angle dependency of contrast, and if there comes 
out and is in the specific viewing-angle direction, it can observe the good picture of contrast The reflectir^ plate is made in 
agreement with the direction in which a great portion of light is reflected by the direction which can observe the good 
picture of this contrast. 

[0192] Drawing 69 is drawing showing the viewing-angle dependency of the contrast in the reflected type liquid crystal 
display of this operation form. Since the reflecting plate of the direction [ the direction in which a great portion of light is 
reflected, and ] which can see the good picture of contrast corresponds, the Ught which carries out incidence to a reflected 
type Uquid crystal display can be effectively used for a display. 

[0193] (Operation form 26) The operation form 26 explains the reflected type Uquid crystal display of an one-sheet 
polarizing plate system (ECB mode). 

[0194] The reflected type Uquid crystal display of this operation gestalt has at least the Uquid crystal layer pinched 
between the transparent substrate, the reflecting plate, and a transparent substrate and a reflecting plate. The reflecting 
plate is produced by the method stated according to either of the above-mentioned operation gestalten, and reflects a 
great portion of Ught in the specific direction. 

[0195] The orientation film is formed on the substrate and the reflecting plate. Moreover, on thie transparent substrate, 
the polarization film and the phase contrast board are formed. Rubbing of each orientation film is carried out so that the 
orientation of the Uquid crystial molecule which touches an orientation film may be made to carry out in the 
predetermined direction. The relation between the direction of orientation of a Uquid crystal molecule, the polarization 
shafb of a polarization film, and the optical axis of a phase contrast board is shown in drawing 70 . Moreover, the contrast 
of the reflected type Uquid crystal display of this operation gestalt is shown in drawing 71 . 

[0196] As shown in drawing 70 , uniaxial orientation of the Uquid crystal layer is carried out, and the orientation shafi: Ues 
at right angles to the optical axis of a phase contrast board substantially. Moreover, the polarization shaft of a polarizing 
plate should just be set as the angle within the Umits of 30 degrees - 60 degrees to the director of a Uquid crystal layer. 
However, in order to use the bireficingence effect of a Uquid crystal layer most effectively, it is desirable to set the 
polarization shaft; of a polarizii^ plate as about 45 degrees to the director of a Uquid crystal layer. 

[0197] Furthermore, with this operation gestalt, as 2 been satisfied [ with the Ming state ] of a formula (l) and it been 
t deltan2d of deltanld retardations of 1 and a phase contrast board of retardations of a Uquid crystal layer ] satisfied 
[ with a dark state ] of a formula (2) in it, it is set up. 
[0198] 

[Equation 5] 
[0199] 

[Equation 6] 

[0200] Here, delta nl and delta n2 are the refiractive-index anisotropies of a Uquid crystal layer and a phase contrast 
board, respectively, and dl and d2 are the thickness of a Uquid crystal layer and a phase contrast board, respectively. Thus, 
by setting up, the good display of contrast is realizable. In addition, it may be changed by changing arrangement between 
the opticals axis of a component whether a display is in the Ming state or it is in a dark state. 

[0201] (Operation gestalt 27) The reflected type Uquid crystal display of the operation gestalt 27 is explained, referring to 



drawing 74 ^ . ° The feflecfed type liquid crystal display of this operation gestalt changes the equipment of the 
above-mentioned operation gestalt 23. Therefore, in drawing 74 , the same reference mark is given to the same 
component as the above-mentioned operation gestalt 23, and explanation is omitted to it. 

[0202] The reflected type hquid crystal display of this operation gestalt has two or more band-hke electrodes 101 for a 
display which consist of transparent materials, such as the flattening film 100 and ITO. The display electrode 101 is 
formed on the metal membrane 77 formed over the whole front face of a substrate 72, and when a reflecting plate 78 and 
the opposite substrate 73 are stuck, it is arranged so that it may intersect perpendicularly with the band-hke 
counterelectrode 80 formed from transparent materials, such as ITO, on the opposite substrate 73. The portion with 
which the electrode 101 for a display and a counterelectrode 80 lap turns into a pixel portion. 

[0203] With this operation gestalt, since the electrode 101 for a display and a counterelectrode 80 function also as a mask 
in the case of ultraviolet radiation irradiation, it is not necessary to use a photo mask for forming the macromolecule wall 
91 separately. Therefore, according to this operation gestalt, compared with the case where a photo mask is used, it 
becomes possible to manufacture a reflected type Uquid crystal display simpler. 

[0204] In order to realize a multicolor display, you may prepare a hght filter on the opposite substrate 73. Drawing 75 
shows the example which prepared the light filter which consists of the filter section of R, G, and B in three primary colors. 
The filter section of each color of a hght filter is formed in band-hke hke a counterelectrode 80, and it is arranged so that it 
may correspond with a counterelectrode 80. Therefore, the filter section of each color of a hght filter will intersect the 
electrode 101 for a display on a reflecting plate 78. 

[0205] As shown in drawing 75 , when preparing a Ught filter, in order to irradiate .idtraviolet radiation from the opposite 
substrate 73 side and to form the macromolecule wall 91 in the constituent of hquid crystal 83 and a polymerization 
nature precursor, a hght filter needs to make a part of ultraviolet radiation [ at least ] penetrate. In order to form the 
macromolecule waU 91 in fitness more, it is desirable to make the ultraviolet Hght transmittance of a hght filter at least 
30%. If smaller than 30%, sufficient idtraviolet luminous intensity to carry out the poljonerization of the polymerization 
nature precursor wiU not be obtained. Therefore, with this operation gestalt, the ultraviolet hght transmittance uses the 
hght filter which is 30% or more. 

[0206] Since each pixel is driven individually, you may form two or more switching elements. In this case, using a metal 
membrane, in the shape of a matrix, the electrode for . a display connected to each switching element may be formed so 
that the portion surrounding for example, the electrode for a display may serve as hght-transmission nature. Moreover, 
the electrode for a display may be formed through* an insulator layer on a switching element and the wiring relevant to it. 
[0207] Also in which operation gestalt mentioned above, you may add a flattening film on a reflecting plate. By preparing 
a flattening film on a reflecting plate, it can stop that the surface heights or the surface crevice of a reflecting plate has a 
bad influence on the optical property of a reflected type hquid crystal display. When heights or the crevice is formed in the 
front face in contact with hquid crystal material, problems of the orientation of a hquid crystal molecule, such as disorder, 
may arise, for example. In order to avoid such a problem, it is desirable to prepare a flattening film if needed. 
[0208] 

[Effect of the Invention] As explained in full detail above, when being based on this invention, it becomes possible to 
restrict the dispersion direction of a reflecting plate, and dispersion to an unnecessary direction decreases, and the 
limiinosity of the viewing-angle direction may be raised by leaps and bounds, and can be made into a good reflection 
property. The bright reflecting plate for reflected type hquid crystal displays is producible with sufficient repeatabflity 
with this. 

[0209] Moreover, when based on this invention, the good display of the direction of a visual axis at the time of a pen input 
can be obtained using a good reflecting plate. Moreover, the reflected type hquid crystal display excellent in the pressure 
resistance at the time of a pen input can be offered by combining with the formation technology of a polymer matrix. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawii^s] 

[Drawing l] It is drawing showing the manufacturing process of the reflecting plate concerning the operation gestalt 1. 
[Drawing 2] It is the plan showing the photo mask used in the manufacturing process of the reflecting plate concerning 
the operation gestalt 1. 

[Drawing 3] It is drawing showing the tUt-angle distribution of the front face in the reflecting plate of the operation 
gestalt 1. 

[Drawing 4] It is the ** type view showing the equipment model used in case the property of the reflecting plate in the 
operation gestalten 1, 2, and 4 and the conventional example is evaluated. 

[Drawing 5] It is drawing showing the reflection property of the reflecting plate of the operation gestalt 1. 

[Drawing 6] It is the ** type view showing the direction of a visual axis where the very bright display of the reflecting 

plate concerning the operation gestalt 1 is obtained. 

[Drawing 7] In the non-portable display which applied the reflecting plate concerning the operation gestalt 1, it is the ** 

type view showing the direction of a visual axis where a very bright display is obtained. 

[Drawing 8] It is the ** type view showing the direction of a visual axis where a very bright display is obtained to the 
beam of Ught fix)m slant by the reflecting plate concerning the operation gestalt 1. 

[Drawing 9] It is drawing showing the manufacturing process of the reflecting plate concerning the operation gestalt 2. 
[Drawing lOl It is drawing showii^ the tilt-angle distribution of the front face in the reflecting plate of the operation 

gestalt 2, 

[Drawing 11] It is drawing showing the reflection property of the reflecting plate of the operation gestalt 2. 
[Drawing 12] It is the cross section showing the reflected type liqxiid crystal display concerning the operation gestalt 3. 
[Drawing 13] It is the ** type view (plan) showing arrangement of the concavo-convex layer in the reflected type liquid 
crystal display concerning the operation gestalt 3. 

[Drawing 14] It is drawing showing the manufacturing process of the reflecting plate concerning the operation gestalt 4. 
[Drawing 15] It is the perspective diagram showing electron-beam-Uthography equipment typically. 

[Drawing 16] The plan showing the configuration of the resist film in the reflecting plate which (a) reqxiires for the 
operation gestalt 4, and (b) are the cross section. 

[Drawing 17] It is drawing showing the. tilt-angle distribution of the front face in the reflecting plate of the operation 
gestalt 4. 

[Drawing 18] It is drawing showing the reflection property of the reflecting plate of the operation gestalt 4. 
[Drawing 19] It is drawing showing the manufacturing process of the reflecting plate of the conventional example. 
[Drawing 20] It is the plan showing the photo mask used for manufacture of the reflecting plate of the conventional 
example. 

[Drawing 21] It is drawing showing the tilt-angle distribution of the fix)nt face in the reflecting plate of the conventional 
example. 

[Drawing 22] It is dra>ying showing the reflection property of the reflecting plate of the conventional example. 

[Drawing 23] It is drawing showing the example of the shape of toothing applicable to this invention, and a plan, (b), (d), 

and (f of (a), (c), and (e)) are cross sections, 

[Drawing 24] It is process drawing (cross section) showing the manufactxiring process of the reflecting plate concerning 
the operation gestalt 5. 

[Drawing 25l In the liquid crystal display incorporating the reflecting plate of this invention, it is the ** type view 
(perspective diagram) showing the state where the reflection property of the reflecting plate is measured. 
[Drawing 26] It is the cross section showing the concrete composition of the liquid crystal display incorporating the 
reflecting plate of drawing 25 . 

[Drawing 27] It is drawing showing the photo mask used with the operation gestalt 5. 



_ [T3'rawing*28]- It-is drawing showing the measurement result of the reflection property in the operation gestalt 5. 
rPrawing 29l It is drawing showing the photo mask used with the operation gestalt 6. 

[Drawing 30l It is drawing showing the measurement result of the reflection property in the operation gestalt 6. 
[Drawing 31] It is drawing showing the photo mask used with the operation gestalt 7. 

[Drawing 32] It is drawing showing the measurement result of the reflection property in the operation gestalt 7. 
[Drawing 33] It is drawing showing the photo mask used with the operation gestalt 8. 

[Drawing 34] It is drawing showing the measurement result of the reflection property in the operation gestalt 8. 
[Drawing 35] It is drawing showing the photo mask used with the operation gestalt 9. 

[Drawing 36] It is drawing showing the measurement result of the reflection property in the operation gestalt 9. 
[Drawing 37] It is drawing showing the photo mask used with the operation gestalt 10. 

[Drawing 38] It is drawing showing the measurement result of the reflection property in the operation gestalt 10. 
[Drawing 39] It is drawing showing the photo mask used with the operation gestalt 11. 

[Drawing 40] It is drawing showing the measurement result of the reflection property in the operation gestalt 11. 
[Drawing 41] It is drawing showing the photo mask used with the operation gestalt 12. 

[Drawing 42] It is drawing showing the measurement result of the reflection propeirty in the operation gestalt 12. 
[Drawing 43] It is drawing showing the photo mask used with the operation gestalt 13. 

[Drawing 44] It is drawing showing the measiu:ement result of the reflection property in the operation gestalt 13. 
[Drawing 45] It is drawing showing the photo mask used with the operation gestalt 14. 

[Drawing 46] It is drawing showing the measurement resiilt of the reflection property in the operation gestalt 14. 

[Drawing 47] It is drawing showing the photo mask used with the operation gestalt 15. 

[Drawing 48] It is drawing showing the measurement result of the reflection property in the operation gestalt 15. 
[Drawing 49] It is drawing showing the photo mask used with the operation gestalt 16. 

[Drawing 50l It is drawing showing the measurement result of the reflection property in the operation gestalt 16. 

[Drawing 51] It is a ** type view at the time of using the reflecting plate concerning the operation gestalt 17 like a product. 

[Drawing 52] It is drawing showing the reflection property for which a Personal Digital Assistant is asked. 

[Drawing 53] It is another ** type view at the time of using the reflecting plate concerning the operation gestalt 18 like a 

product. 

[Drawing 54] It is drawing showing the reflection property called for when usii^ it for a notebook personal computer or a 
palm top personal computer. 

[Drawing 55] (a) is the cross section showing the composition of the reflected type Uquid crystal display concerning the 
operation gestalt 19, (b) is the plan showing the display medium used in the reflected type liquid crystal display of (a), and 
(c) is the plan showing the state where the electrode for a display has lapped in the reflected type Hquid crystal display of 
(a). 

[Drawing 56] (a) is drawing which looked at the reflecting plate and the electrode for a display firom the transverse plane 
in the reflected type liquid crystal display of drawing 55 (a), and (b) and (c) are the ** type views showing the reflective 
state of the irradiated Hght. 

[Drawing 57] (b) is drawing showing the connection of a metal thin film by which patterning was carried out, (a) is 
drawing showing the pattern with which a metal thin film is formed, and (d) is [ (c) is the plan of a substrate with which 
the metal thin film was formed, and ] a ** type view explaining ultraviolet radiation irradiation. 

[Drawing 58] (a) is the plan showing typically the connection state of the reflecting plate in the operation gestalt 20, and 
the plan in which (b) shows the direction of rubbing, and (c) are the plans showing the obtained Uquid crystal panel. 
[Drawing 59] It is the ** type view showing the state where the pen input is performed in the pen input reflection type 
Uquid crystal display of the operation gestalt 20. 

[Drawing 60] It is the cross section showing the reflected type Uquid crystal display concerning the operation gestalt 21. 
[Drawing 61] (d) is drawing showing the cross-section configuration of the reflecting plate used in the reflected type Uquid 
crystal display of drawing 60 firom (a). 

[Drawing 62] It is the plot plan in the case of making in agreement the direction where a reflecting plate is bright, and the 
good direction of the contrast of STN LCD explained in the operation gestalt 21. 

[Drawing 63] It is the cross section showing an example of the reflected type Uquid crystal display concerning the 
operation gestalt 22. 

[Drawing 64] It is the cross section showing the reflected type Uquid crystal display concerning the operation gestalt 23. 
[Drawing 65] It is the plan showing the reflected type Uquid crystal display concerning the operation gestalt 23. 
[Drawing 66] It is drawing showing the relation of the direction of rubbing in case Uquid crystal shows 180-degreeSTN 
orientation and polarization shaft: which are explained in the operation gestalt 24. 



-[iBrawing* 67] It is drawing showing the viewing- angle dependency of the contrast in the operation gestalt 24. 
[Drawing 68l It is drawing showing the relation of the direction of rubbing in case hquid crystal shows 
270-degreesubacute-bacterial-endocarditis yeUow mode and polarization shaft which are explained in the operation 

gestalt 25. 

[Drawing 69] It is drawing showing the viewing- angle dependency of the contrast in the operation gestalt 25. 
[Drawing 70] It is drawing showing the composition of each part of the reflected type Hquid crystal display of the 
operation gestalt 26, and hquid crystal is ECB mode and it is drawing showing the shaft orientations of the polarizing 
plate in an one-sheet polarizing plate system, the shaft orientations of an optically uniaxial phase contrast board, the 
direction of nabbing, and a reflecting plate. 

[Drawing 71] It is drawing showing the contrast of the reflected type hquid crystal display of the operation gestalt 26. 
[Drawing 72] When it uses for this invention, it is drawing showing the example of an inconvenient crevice or heights. 
[Drawing 73] (a) And (b) shows the crevice or heights which has a suitable axial- symmetry shaft to use for this invention, 
and (c) is drawing showing the example of the crevice which does not have an inconvenient axial-symmetry shaft in using 
for this invention, or heights. 

[Drawing 74] It is the cross section showing the composition of the reflected type hquid crystal display of the operation 
gestalt 27. 

[Drawing 75] It is the cross section showing the composition of the modification of the reflected type hquid crystal display 
of drawing 74 . 
[Description of Notations] 
11 Glass Substrate 
11c Heights 

12a Resist film (before exposure) 
12b Semicircle pillar section 
12c Heights 

13 Photo Mask 

14 Metal Thin Fihn 

15 Reflecting Plate 

21 Ion Beam 

22 Reflecting Plate 

31 Heights 

32 Reflecting Plate 

60 Electron-Beam-Lithography Equipment 

6 1 Source of Electron Ray 

62 Condenser Lens 

63 Pinhole 

64 Projection Lens 

65 Deflecting Coil 

141 Glass Substrate 

142 Light Filter 

142a Light-filter section 
142b Shading section ^ 

143 Transparent Electric Conduction Film 

144 Orientation Film 

145 Liquid Crystal Layer 

146 Orientation Fihn 

147 Metal Thin Fihn 

148 Concavo-convex Layer 

149 TFT Panel Substrate 
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-*foS«tiiiM-r -5 J; ^ U h U X *lS:tt 

m^umt^^tAmmufzisb. ^^o-7--7h^)^7.Ai 
mmp^izwtEi^xB^<ti^ti^^om(Dr^mAm^-t^. 
[0 0 0 7] zco^ofim^tkmo^m^m 
ik-t^ <ti-^ nrzh<Dx$, o , mi-tiKmm^^r^ 
KMi&t. ^(DKmrn^m^Tzm^bi^Kmrnm^mmTT^m^ 

[ooo8]s.*^c. ^^mit, ^>xtim(Dm.m5\^<D- 

^im^^TTs^n^ d i75^'T-^*s*tgy?<JcB^B«^^«^. 
^>x-hm(Dms.mz^ntzm.mmm^U7f^^m.^tk^i^ 

[0 0 0 9] 
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(4) 

5 ■ 

[0 0 10] BaBaOgP*fc«IHIg|5<DB9IE««fCjk*1-5<i 

mf^^m^. umm<Dmts±<D(>t£ < i i ooMfcBi 
to 0 1 1] HtriECigPifc«[HigB('i5t-t^. strSBS^tTt 

CO 0 1 2] WtBIHlge^fcttCiaSO. HlIf2Sffigffii¥ 
[0 0 13] mfBIHg|5Sfc«i!hg|5©, miB»«[Sje<h¥ 

[0 0 14] m^<^mtm^^tz<,tam^. 

[0 0 15] ffi»<DWtB[Hl^H5Sfc«dbg|5*^, tUte^^fJi^ 

[0 0 16] *»Hj5©KM§y?«s«^g«tt. jgrB«^& 
[0 0 17] mm^^mm^, m^mm^^<Dm^^^ 30 

[0 0 18] BtftBSWSa«(S«^SStt> S«±lr^S ^ 

[0 0 19] Bf|?BR#«7>^. ia^^1>SI5^J-T^0±*^^fc. 
»rS tJi o T l^T =b «!; 

[0 0 2 0] mmKmm<D^mmmf)\ m^mmo^Mic^ 
[0 0 2 1 ] ^Tr^mmomwz-m.LTmut-^nrz^m 

)^lcJ:oXM»g$nxiiXfcJ:i>« 

[0 0 2 2] m7nmm<Dmmz--^VTmbt-$nrz^m 
mmf}^. xhy^^mzmm-^nxi^xh^^K 

[0 0 2 3] ^^mmommz-'^Lxmi&^nrz^m 
mm*^, xhy-izfmzmf^-^nxi^^x. m^mmm'S: 
•5sw«w± {cgBi^ii*^ j^iijc $ nx i^x <t i/^o 

[0 0 2 4] mtimij^mm^sTi^m\t^(Dmikmx$) 

t j^jS S nfcSM«® (c-iJ: L xl>x =b J; 
[0 0 2 5] S(iSHS«IHj«ffi«^SS«. '^>A:^ffl^ so 
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[0 0 2 6] H(fp3'<>A:^ffl3'y^/''«^;i^»C:fett§'^> 
Xi2m(OW^-)S^<Duyh^7.V1fi^^^^t\Z. WfSac 

a«*^*-^tt nx t^x <t 

[0 0 2 7] WtBSWfJj&ftS^SS^. fi:ffi^«43ct 

nfc^&^^i•^^s:^^x'i5 0, ^uyvvxho^mmm 

^w«:ft:;^i^{c*3iiXS^$n'5) J; -5 ;^c#l4<&*bXi3 
0. IS!tf^O^^;^I^«. WfBKSt«*i7t^&m4'UXS 

[0 0 2 8] BfifBfKB^<DBSf*S:ar#.4Dj;?>'J?$75tAn 
143cfct>*diX*D. HfrfB{4fflM»©BSf$S:^tt43J;rX 
JS$75iAn2i3J:Z>*d2XfeO, KjSSWJrJ' x - v a > 
A n 1 d 1 tKSfflM^® U^x-i^ 3 > A n 2 d 2 t^tW 

[0 0 2 9], 

[^3] • 

|a mdi- A nadal f" , 1 , 

1 T^T (f"=o.i.2---) 

[0 0 3 0] ^S§SLXtiXt)J;ti. 
[0 0 3 1] H9BS«t®(D'J^'x-->a >Anidii, W 
fBf4fflSHOU:S'x—>3>An2d2i:*^ 

[0 0 3 2] 
[|&4] 

lAmdt-Anzdzl^ ^ (m=0.1.2...) 

[0 0 3 3] *«jebXl^Xfed;ti. 

[0 0 3 4] m^mm(7iy-<7. hntt^ i 8 o ° 2 ? o 

" XSoXfciti. 

[0 0 3 5] mmKmmm^^^^m.\i. tiv-y^)i 

^-^$^l'«AXliXfcJ;ti, 

[0 0 3 6] mt^tsy-y^ )v^-\z^^m.mmmti^2 

0 %tJ(.±X'^^fe©&fiefflbXtiX=bJ;ii. 

[00 37] *5!ig©ss>f.«ossit;^fett> ^nmtm 
ffl *-r ^ agi5 * « lagp ^ Kis± jpfiK-r ^ X s t , 

.h. ^as-r^sw«©S!ig*sx»-px, m^mrnm 

[0 0 3 8] mmihm^tz\t.m^^mi-t^yMii^^ * 
^<DW>^\zni^-:^y{f-t^i:mii. ^mi(om^% 

mmmmtmM^^-oi:'D\z^m-^-^^-x.mii. 4^ 

#UXi>xfeJ;i^o 

[0 0 3 9] :^mms.mmm^Bm^mm.(omj^:^& 



«§g¥10-177106 



7 

[0 0 4 0] HutB^^^fl^^. m^Bh. 'mLWe^mk<r) 
(c Wis-r ® gp^j- tc^}- tfl-r s si^^^ffi i ^ w L 

J; o T J^fiJc $ nx J; li. 
[0 0 4 1] HafBg*i«*t:«, «tffit, Kj<!cS*«fC© 

[0 0 4 2] mzws^Wkm-i-^ t&si. igj&s^mw 

T43 0> MfBSStMjKliS*^«<75©ii:^?£«. M^&Th 
co^ ®7t L T IS i^^i-^ a ^ J^eiT ^ XS ^ ^ -a^ 

[0 0 4 3] ii^TtC. *%B«CDf^ffl(C-O^SiB;3-rS, 
[0 0 4 4] *^?^©g|*]SHC^oT«, ^i>^i<i:t) 

StK^M^HtOFslt', #jk**i;f|li**-r?)d]i8B*fc« 

$ ii- ^ C i te i: /cS o 
[0 0 4 5] Z.(!^^^\Z.^\^-X. *^a>>3<D|fjS]M2©<t' 

ffi©«BD±©^i»^< it) 1 ocDtti(cMbT#*f?4;XS 
[0 0 4 6] *fc. *%0;j©gS5^^3©c};-5lC, fig|5* 

[0 0 4 7] *5g9J®W*554{CfeoTtt, BlftBfflgP^ 



(5) 

RS;^c«iEn^lJ^ (n>4 : n=S^) Ti^cl^C: tA^ 

s^^Fl^^c<toTlHJ^ss3t:^^QSBcD«^*l^a^rSit 

T^ji:&0iJibT«> 07 2 (a) . (b) *5J;Z>' 
. (c) fC^-rfcOA^-M^t-S. 07 2 (a) 

07 2 (b) HA^J^©*^. 07 2 (c) «AA 

[0 0 4 8] *^93cDgS*:B5l3J:a^7tca5oT«, la 

bXtt, 07 3 (a) tJcfcO: (b) IC^-TfcOJ&^K^-r 
2). -^fz.. 07 3 (c) tt-€-«)<fc'5;5:«l*H*«Bl!&«#ffib 

20 ^^i^Tab-So 

[0 04 9] *5gW®g»*5l6fc2&oTtd:, iS^OhuIB 

X, S-^CD{4Stt^>yAtCiHg$nTV^Sf::fe, 1 
OE]gB*fc«ifigBT4b;tS«7t<i:, ftfiCDIHifb-e^b;^: 
KSt7te©3Sffi»*75^-StbTViSfcJ6, »1Sik<*:<i:bT 

4" ^ # -5 ^ <*: 75^ Bite t J^t 0 , ?^ ^ l/^SM^A^SH^ 

30 [0 0 5 0] S^tC, ±SBStt«[5:J*ofc. *»B;!(^)i9 

IBHtcifiOTJ^^b. ArBl(7)g5^iiiffl^«SbTVi-5:&|o] 

[0 0 5 1] *%?)3COgtj}cJH9©SWISyjg(Sg^^eiC 
[0 0 5 2] ^^Bjogi^gi 1 0 ©SStM>^^B«*S@ 

[0 0 5 3]. *^95<DhB*:W 1 1 CDKIIS'Jj&SS^SB 

[0 0 5 4] if%^\(Dmim 1 2 (DSMMfficfeS^SS 

bT}KJ}£$nTti-50T, ?teOW^fiJffl75^0nS, 
50 [0 0 5 5] i^%m<Dmim 1 3 
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[0 0 5 6] 4 <DSWia?<£l.S*gB 

[0 0 5 7] 1 5 (DS*tS«fK^Ba*g« 

[0 0 5 8] *!fi!HJ(DiB^3® 1 6 ©KWl!»^ffi«*gB 

[0 0 5 9] ifwrnm^i^mi 7 (DKMmm^n^^-^m. 

[0 0 6 0] *f!BJ©iS3R^l 8 ©SttMScS^^Sfi 

xtim<Dmm:^\i^<D3>hyxht)'^m'>^o\z, mmm 

[0 0 6 1] *^?/!©§9*3a 2 2 ©KStSJJK^^^SS 

ti^KMm±izmmmmm'^mht-v. mmmmmm^m 
9\-m-^:^i'\zmmhTmyfr^<Dx\ m^fimmti^-^m 

[0 0 6 2] ^^m(Dm^m 2 3 (DK^mm^mTsimm 

[0 0 6 3] ^mmmn^m2 4<DswMf&ftg^SB 
w^iz^-oxm^m-^^. ^0Wzmyft^<Dx. fsffi 
[0 0 6 4] :^mmmmm2 5(DR^mm^B^^mm 



(6) , 

\zt5\,^xit. M.m^(Dmhm<r^h^^^M.^ti.< vx 
[0 0 6 5] :^'^m(K>m^m2 eoKMmm^m^mm 

[0 0 6 6] ^%m<omi^m2 8(DRMmm^m^mm 

('*oTti, ?^Bli«Oiy'f X 8 0° 2 7 0 

=ixhX'm^<r^^t7t)io!mx^^o 

[0 0 6 7] *»Bj30gt*55 2 9 (DSlKfiyj^^B«:^aa 

20 iz$>-DX\t. io^—y^)id^-^mm^nx^^^<. ^ 
*»BJCDtt*513 o®sw^j{sa«^se{c$.oT 

30 [0 0 6 8] 

[0 0 6 9] mmmm i ) 01 ( f ) ^mmj&m 

\z%^KMm^^-tiEmmx$)^. z<dk^w.i sn. 

ico±(cWvX hA^bi^i^agCi 2 cj^^'jg 

^mnmi 4f)m}i%^nx\^^?>o 

[0 0 7 0] '^(Z. CWKWISl 5©MigX?g<&. Ell 

(a) ~ (f) izm-^^^xmm-r^o *-r. 01 (a) 

40 tc^-rj;3lc. $ 1 . lmmCD;^/^;<,S^S (fSiS.^ ; 
7 0 5 9 (=i-::i>i/tt®) ) ll©-;&coffi(', U'J 
XhJfintLX, 0iJ;^«OFPR-8 0 0 («Ml^;{btt 
S) ^. ^T*L<tt5 0 0 r . p. m~3 0 0 0 r . 

p. mT-7.hr>r]-hf ^. ^mmmmx'it. so 00 

r. p. mT3 Oi0»g^b, I'vXhJil 2 a«:P* 
0. 5 ULTniZliirnVtz. 

[O0 7i]i)j{c. 1 0 ot:T3 o^yu^-i^bfc. 

¥R®Ji>ta5€r*-r-57* hVX^ 1 3^, 01 (b) 
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(7) 

^izn^mti^nm^i 2b ^miizvrco mi (b) 
(2. 3 8%) ^^mvtzo ^mmi 2h(Dmmt. 

[0 0 7 2] 'AiZ. mi (d) (c^-Tiotc, :ffy7.& 

mi 1^^ ^mmi 2 h<D^n0m^^^^^y:^iit£ 
■5J:5«#4^-&^, ^mmmmri,t9 0° izmi^ftzo :i 
(D^m^Ui^v. 1 2 o~2 5 ox:Ti^Mmt^o 10 

2 5 O^TS 0»(DflSaaS:fTr?fc= t"^ 
mi (e) tl^-rJ;5fc¥RttgBl 2 bti^^A^'in 

fc, #*fift:©di^i 2c*«j^j*$ns, ^(om> mi^u 

Eizj^Ktmit^it^o ±m-4m^<Da^i 2 cit. sm 
m^:)5M^iM.r. ■o^DW-mmziii^xm2(Dyyt- h 

[0 0 7 3] J[i^±COX|g$rff t3fctS> gll (f) (C^-r 20 
Ttt, AK Ni, Cr, As^^^mt^ZLtii^X^ ^ 

'^mmmom-^it. 0. oi~i. 0 wms^Tj^'ii ' 

0> 4«:J^fiJcbfc. £;^±lrJ;D, RW« 1 5 

;^*5, 01 ( f) *Hi£:-r57* 

[0 0 7 4] 03 (a) &.±(Dxmxm^nrcRm 
miz^i-f^m.®<Dmmn»^'S:yf^tmx$>^. z.<Dj^^ so 

So ^o«^^s®ay5&«, 0 3 (b) {r*-rj;'5{c. 

:tf57>Sfi©^®SrSJP<hL, l^ll<t(D;^-r^ia (a) 

■5. ailStc:oi>T«, ;ttAtf0 2<DA-A' ^ 
\Z^':>tz-^^^1l^^ii\^. ^©A-A' ^»rStt/&:&l^ 

mm \zio i>T iti^T-^ -5. 

[0 0 7 5] z:(D03 (a) J: Cia<8$n^<t -5 fC. lo 
[0 0 7 6] H4«, ±!BMM«^?«aS^SetC8ii5^ 

tiS4^si^*-r^sc0Tfe?). 5©m*.jxsn 

nfc*?)!. 5T*oTSS^bl/iCDT, JKWSl 5©± 



?{1J5 2{ITS-«$-ttfc. 
[0 0 7 7] ^:(7)^^!i©jgcS«:^gSfI^bT, 3tifg5 
4 e. (D%f}mWL(r)mWi.i5\^^ 0 AWf ^ ct -5 lc?^c b. 
AW3te 5 5 1 StCTRW^n^cJ^S^Tt (Ma 

7t) 5 6 2r:7;f h-7;U^>-^-5 7T^ai-r^c:,hfr 
ctO, SI>f!RF».S:aiI«bfc. :7* hVJP^^^-^'-S 7 

[0 0 7 8] 0 5«, ^osM#tt©sy^iig«&^-r, 

T-*D> )iElllittK#7t3SS^«bTt.^^o * 

3SS$: 1 ibTM^&fbbXfe-S, 
[0 0 7 9] CCD0<J;Oa#f$n?)J;5fc, AT^bfc 

a5^i0^^S(c*3V^TetSi?bv^ 

3 0~+5' (D|5HTRW7teaiS*iai<, #t;:-25~ 
0° (D3IBfflT«#^^i'BJ!^V^«S^*^'tf etlTV^^, ^ 

[0 0 8 0] J^A±©:ii:(C<J;t). *^lMJ^^COSWtgCD 
;KS^«©|HlflJ^^^<£;^li*bT«S(a7t75^*m4'bT 

iJD. 0 6fc:*TJ;^(rSit:3^i«j*i^©AW7t<r*rb# 

•5. 0 7-^0 8(C:^-r:^|S](clH]flJgttSrl§^1-'2> 

[0 0 8 1] ;^C*5. *lligJ^^TttIHIi£bJgtt<DM^ft^J- 

[.0 0 8 2] (.mmmm 2 ) fi*^a<c 
ibti\.^xmm(D^v^<DK^Wi^m^^'^xh^. 

[0 0 8 3] 0 9«, *^i6gJ^SI(C'^^SW«<DSSjgX 
[0 0 8 4] 09. (a) \Z7f^-t^o\Z. Jf $ 1 . 1mm 

oii^7.mWi (ran°n« ; 7 0 5 9 (a-->i/a©) ) 
1 i(D-:}3(Dm\z. vi^T^hmntLx. mx\-ioTv 

R-80 0 iMmt^M) ii7-ib<«5 0 0 r. 
p. m~3 0 0 0 r. p. mT;^ tf>n— hf -5. 
SSJ^^Ttt. 5 0 0 r. p. mT2 08>^*b. l^v^:^ 
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[0 0 8 5] 1 0 0*CT3 O^i^T'U'^-i'b. ^ 

9 (b) tCS^f J;^(r^7t, ^^^^tVv 0 9 (c) 

^ffitcHStifflJa^RegBl 2 b^Jg)jKL3t. 09 (b) »C 

m.mmtLX\t. SMJS{bttS!®NMD-3 
(2. 3 8%) ^ffll^^fc. WtB¥Rt±SI5l 2 b(DJ^« 

[0 0 8 6] 09 (d) T^-rJ;-5H, ^P]m<D 

-A 2 1 S:!l8W-r-5. ilO-f :t>h'-A<&^^-r5^e 

1 2 bTSt)nT;^tli:tf7X»^l l;;5t|ijn^, ccDi 
if^Rtt^iPi 2 b©^H;5:o7tgB^J-®:«^;^a«l 1 

li^<7)¥RttgPl 2 b*^*;^</d;oT*^e»jn^CDTJ^^* 

:tf7y^»igi i«. 0 9 (e) \z7^t 

bTat)nTVi-5gR^J-0^H»CJ^*rg$nfc«^t;^§, 

±!E#*-f^®ia^l 1 c©Kffi«. mi 1 ct'.*5ttS 

^®isiggi5^i-*^'a<. Ktmmm<fi.-:>x^<o, sjc 

^ ©IS® CD f^fI5;5i ft^ i o T 1/ i S . 
[0 0 8 7] JK±«)TS&fTofc^, 0 9 (f) \Z^t 

±mMm<Dm-^\t. o. oi~i. onm^^mm 

[0 0 8 8] 01 0«, ffl=e.nfcSW«2 2<DSffi©« 

01 1«, ^SfiJ^ffil <h|SI«l©;&}*TS!l^Lfc, -S)**? 

04i[si«{iLT?PiJ?gt;^cSM#tt^^-r. {lb, ^1© 
0 3 (b) -X:\t{h^<D^UX^^mz 

[0 0 8 9] zLn^-mm^x>nm-&n^^o\z. 

f^m\Z%^KmWi<D^m±. -3 0~+5° ©ISfflT'S 

[0 0 9 0] ^t43, *3l|]!iS?^ffi2T'«l/v7> hSnttJ^ 
h ©,#,35^^ ^ R tt H J^liK L , #4J*;&I^ b -r :t > b'- 



(8) 

[0 0 9 1] mmmm 3 ) ^mmmm 3 gejij^ii 

[0 0 9 2] 01 2«. ^JgJ^^3Jl^^jfiSS^gB 

5^&w^c«^-e^^f^-r^;^^x»«l 4 1 <t, sfiiih^ 

.>vX^' (TFT) ^c£;>5^'Jgfiic$n;tTFT/n-;i/aS 
149t&Wr.^. TFT/1^-.;i^S«l 4 9tt, 

10 stgi 5 i©±{c:S?^h7>-:^x3' 1 5 o^0*b;5:Vi 

\zi:^mam 1 4 s ;5^'j^ji)(;$nTii-5« ^(Dmam 1 4 
8 ®±^ffi{:tt, mmmm 1 {c*5i^TiStt;t#?i*i;©fl 
g|5tRig©dbg5i 4 8 a^tSfStsttenxi^iS. 
^14 8 atWfUc-^nrzwam 1 4 8gi5^{ctt. sw« 

©-aJtLTO^MS^Ml 4 775^m-)tSnTI.^-5o 

»si 1 4 7 ©aau 1 4 8 a ±izitmr^^^\t. t^mm 
^i47tt, ^mmmi<DKmmtm-(Dmm^^-r 

5 0©HU-f >tt® 1 5 0 a(D±:^lZn>:$^i; h'^t^—Jl 

iim0.-^n. mam 1 4 8 <r)±iz]^f$.^nrziikmmm 1 

4 7 1 Hi/-r >«ffii 5 0 at*^, ^yi'i^ h-t^-)i^ 

. ^LT«ri«lC«M$nTli^. tJ^tp. dOTFTA- 
^;i'affil4 9«> Pixel On Passiva 
t i o nfiSjttiiaoTti^. ::©TFTyl:^i;l/S«l 4 
9©jgcS)ll 4 5{glI(C«, g2[^^l 4 6;5^Ktte.nTl^ 
Jij^bfcPi^X h*^e);S:5IHIdiHl 4 8tt. MMm 
^IT^'^it^^fefCctoTf^S^n^ -e©SB«O«iC0 
30 5:01 3{r^-r, 0*0, ±Edi?[Bl 4 8 a«, ^©H 

mfSi^(Diti]<:)s\fi]pmm±\zioUXV!tizm-(D:^\fnizm 
c:©J;5?S:&l^tt^^-3d;-5fct-^i, Sffi 
©&g|5lC*5ViT#^©*|S]fc*tt^<«[at-.5SS*«t-r 
^^tA^^mtU^o c:©J;-5tcdb^l 4 8 a©iS^^ 

^<D\^<:^m'^&m.±izm^xm.t3.m-<^jsif^izm^^ ■ 
A\zi&\^^xhmm^^^^^x$)K>. t<D^o\z't^z. 

[0 0 9 3] ;y^7.a«l 4 1©±(C«. t}7 — 

40 7^;i/3'-l 4 2, S?q#«^l 4 3i3j;Z>'gBl^Ml 4 
4*^^lt?>nTt>'2), ±f2;^^-7-<;i'^i'-l 4"2«, 
^mm^l 4 7 <h*fl^^»;65:^5->'^';i'^-ai 4 2 
a t^C-pTiiO, ftfi©gC^}-*^je?tSPl 4 2 btJ^S-pTli 
•5. 

[0 0 9 4] :Lnib<D11v7.m'(S.l 4 1 iiT¥Tn^)V 
4 9 t«SiD-&t)$n. MS1S1 4 1 i i 4 9 i 
©rBl('j«!iB^a****€r AtlS d t (let 0 fSt^BB 1 4 5 tmst 

50 04CS^-rj«S£S^^Sfii:l^«6T»S, 
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[0 0 9 5] ±MW^mt\^X\it., M^ii^-^^y^ 

tbT^JU^aiaZL I -4 7 9 2 (BSf*S:^ttAn 
= 0. 13) €rfflti, -•fe146^iUT7y*fe^<i:7 

*ai;nif-y?- (po) its timizm.'M-^n, m^mi4 
tz. 3:n(:<to. d/potto. 9{csss$n?>„ 

[0 0 9 6] ^tz. i2[6]Kl 4 443J;C;^1 4 6{CH#U 

-fsH^rfflvv w.^^mis^\tn^^\zKn'j3^t.ts.^ii 

[0 0 9 7] c:oj;-5?^c«f!E©*SllM}^SIl-«^S#tSy 
8©i£ig|51 4 8 a;6^*01 3 tC^-r:&I^®iHMT*-5fc 

[0 0 9 8] mmmm4) 01 4 ^^jsj^iit^ 

[0099] 014 (a) (c^-rJ:-5t::, W$ 1 . Im 
m(7)^J77.»« ; 7 0 5 9 (3-^>^a 

@) ) 11<D-*©®{C, h4^'f4iLT«a]x.«, 
SAL601 ER-7 (vT'Utt©) ^. JT$b<« 
5 0 0 r. p. m~3 0 0 0 r. p. mTXt!>n— h 
•r-&. 500r. p. mT20 

[ 0 1 0 0 ] iicjr, 1 0 ot:-c3 o^i-7'U'<-i7-r-S). 

•€-0^. 014 (b) fC*TJ:^tCll^^*|g31£;^§6 0 
^fflViT«^t'-A (EB) ^, I^-xX h^l 2 aCDt^ 
ia/igP^i-. *l^igJg^T«itgO. 5 um<D^^\zmM 

mi 4 (c) (C^t-J;5tC#»*5;0[nig|53 1 
fS. ^:oflgB3 i«, ^SB-r«0i 6 fr^-TP^^tcf 

[0101] ±K«^^gg3tegs 6 0 tt, 015 (c^-r 
tt^siisei, □>x>-y— u>X6 2, tf> 
7j^-;i/6 3. s^i/>:^6 4*3j:zjtMK^r3'f;U6 5S:^ 

^Tte^fST'ib^U'vT. hMl 2 a«> T'^TR^ftClS 

tte.ns. m^^*ii®6 i*>e>ffifeii^^tt«4M(cj;oT 



(9) 

«S^U>X6 4H<fcoTWv'X h^l 2 a±©l,€t:: 

mtf><bn^o )V6 5\zmm.^mt:iti,zji'D 

f ^{iS^Uv'X h^l 2 a®S±(D-£tEHl*ITi<i*^ 

iD. U-vX hKl 2 a<DJ5S:&In]CDI^>'7. hP^iftiJiS 
Tj^'^figt/i-S. fiP^. EBcr)HgS^ft:^$i]PLT^^«© 

U'>';^h^i 2 a(Dm^^3'A7tm^zmm-r^^t^^x 
mmmxit. mi eiz^tmiz. ±^f)^iM.rzm^-^m 
^6 0° oraj^. m.t^^Erzii^<Dmm^(n±nm-fy^2 

[0 1 0 2] i^A±<DI@^fTofcm. 014 (d) tC^ 
-Ti^tc. flgBS 1 §*-r^:^^7.*1Sl i±ir. 

mmi 4^m!$.-t^, i^mmmtvxitA \ , ni, c 

0. 0 1-1. 0 Mmea^Ti^jSLTli^o *^Mj^^-e 

LTz. &.±i,zi:io. ^mmmmiz^^Rums 2t:m 
[0 10 3] 0 1 7tt, :^mmmm\z^^^Kmm3 2<d 

cD«fficodli8P3 lCDSJg©]l^®Sit=:*5^•ll::&(^il^:*^ 

. ir^mm^^^x$>o. =fmmwL^^m\^^xm^vrz^ 
^xsb^o ^Tz. 0i8tt, ^mm.mm\z^^Rm^3 
2©sMii#tt^, ^mmmi tmm(D:ijmxm^Lrz. 
■o^r>m4 tmmizvxm^vtzmm^^tmx$>^o 

30 [0 10 4] z.rLiE>mmj^DmM-^n^^oiz. :^mm 

JgMtC#5SW««#tt«, -30-10° (DW^XR 

^%w-t)^^<^ ■mmmm\ii^xs2<DKmm.Lit^\^ 
. i5\p\^<DWLn.f)m'>\^xjEm:^mz^y)mL%i}m'¥\^ 

X^^^tzSbX^^. 

[0 10 5] is-ii. *iiJS}^MT'«M^i 6 0" (Dmm^ 
^^mmLrzf)^. *^Hjtt;itifcise,-r. tzt^am^ 

40 J;5CLTt)J;l^, 0 2 3 t^f J;^75:IHOJ^^^ 

(a) - (f) tC^-Tct^d. Og|5(DSSJc?:^-r-?>M^. 

X-4¥-nWX'$)^^oi,z-rti\iJ:^^o ia^X, *«o!)S® 
±©'>;^E< t*) 1 ■o(D^:^[^*^^mmvtzmmziif^^x 

±x<Da^\z-D\.^x(Dmm^^^<DW-i^mmmx$>^ 

ck^lC. fc<i:A«03 (a) , 010. 017;^i:(:^ 

^W\z>X-/3.^W^t)m2 3iZ^-tm^tf3:i>J:iOtZVX 
so =bJ;Vi. 



(10) 

// 

CO 1 0 6] 01 9ttSW«©tjie*©|g3gXe<5r*-r. 
019 (a) \Z7f:-t^oiZ. 1 . lmm©:if^XS 
m (fSiS.*' ; 7 0 5 9 (a-->i/aSi) ) 5 1 (D-:^ 
(DMiZ. Ui^7.h^ntVXm^ii. OFPR-800 

(MMmitlltm) »*L<«5 0 0 r. p. m~3 
0 0 0 r. p. m-C7.lf>n— hf-S. ^CD^J-Ctt. 1 

0 0 0 r . p. m-C3 0#^^L, kv'X h^l 1 2 a 
^m^l. 2 umiZfSLmVTzo 10 

[0i0 7]:*fc:, 1 0 CCTS 0 5J-yu^-^b. ^ 

02 OtC^f RJ^WA^' — >*tj^iiic^nfc:7;i- h 
1 1 S^gSBLT^^L (01 9 (b) , 
019 (c) C^-rj:'5lca#SrfTtV gSJC^aiifSR 

8!C0NMD-3 (2. 38%) SfflV^fc. 
[0 10 8] 019 (d) l,Z^t^^\Z. pyT. 

1 l±©Rftg|5l 1 2 b*, ji7$b<«l 2 0~ 
2 5 OXZXmf&m-r^o C(Dm-(:\t 1 8 O'er- 3 0 j^<D 
l^kS<£ffofc<, r^t, ntiSBl 1 2 b(Dft*^*i;n 20 
T, ?te.;0^7jt±^B*jt-::3iIbgBl 1 2c*t}g»X$n, 

[0 1 0 9] tA±OIS$rffofc^, 01 9 (e) tC^ 
?»6A^;^<j:0^1 1 2 c *#T^;y^;^S«l 

1 icD^ffltc^js^^i 1 4^mt-r^. ^mmmtL 

T«> AK Ni. Cr. A g^<&^tf S ^1 

•5. f^g^K<7)jp$«. 0. oi~i. 0 u.mms.-f)m 

« 1 4 1 Srf#fc. 30 

[ 0 1 1 0 ] H 2 1 tt. 14 1 

»flj2:^T0Tab-5. ccDM^^ii-^iiH. -^mmmm.^ 

ffl^iTS'J5tbfcfe©T*S, 0 3 (b) 

fc, 0 2 2 tt. ^tJe*^J<OSW« 14 1 {C:fett?>j5Wit#tt 

OSte^m^&^f 0T*D. gl|j56J^^l*5J;lX2 i:|Rl# 
<Z)^&<£fflliT, O*O04<!:lkl«tCl.TSS*i|^fS<&»J 
^D^c, Uii, mmt. fci:x«02 0©B-B' 

[0 1,1 1] :in^.i^0J;i3. 

«, - 1 0~+ 1 0° Wftl^$gHCD^^>-;SS*7t^gd^^ 
Vi, bd^t. -10~+10* R^<D®^T«IItli«* 

[0 112] mmmms) nxTiz. ^mmmmiz^^ 
[ 0 1 1 3 ] 0 2 4 it:^nmmm 5 (cd^^issw^osi so 



jii@&*-rxe0 (WrS0) x-^b^. 

[0 114] S-r. 02 4 (a) JC^-Tcfc'StC, 
1. lmm(D:»yXmW.2 1 1 (BiS^S ; 7 0 5 9 (3 

Atf, OFPR-800 (*MJS^fcaSi) *. B^L< 
«500r. p. m. ~3000r. p. m. TXtf> 
a-h-r-5, dW^SJTtt. 1 0 0 0 r. p. m. X'3 0 
g'^^^UL, UvX h^2 1 2 aSrJf^l. 2xim{Cii£^ 

[0 1151 1 0 0"CT3 ^ 

W^. 02 4 (b) IZ^-t^OiZ. 7*hVXi/2 13 
SrlBSbTSTtf-S. ±ge7;J- h'tT.^' 2 1 3 tUT 
tt> 02 7 (a) (C^-r/1^-> (A>>5^>i7'gB;*^jSl?t 
gS) *^}^/>t$n;fcfc(D?&fiefflT^S. S^liT, 02 4 

(c) iz^-t^oizmm^m\ mmiz'^mts.m^^rz 
uam2 12 b, -^mmmmxitm^^mi^vrz. mm 
jStbT«, «M^£;;^l;aK©NMD- 3 (2. 3 8%) 

[0 116] vlCTf, 02 7 (a) iZ^-t/-^^ -XDM 

iiS.-^nrzypt-h-^7.^2 1 3(c-^i^TiJi?^-rs. coy 
^ h-^y.i' 2 1 Sit. mtm^^tz\ta^2 1 2h^^ 
n-enjKjSf i);/S:ii6®ffiR«/i5'->S:Wb, -en-en 
(DAi'—yitmz 7 (b) ic^-rj;5icffi«<73— ocDtt 

*hA^*?¥ffibTi.i-5. ^ne)W/i5'->«7>:?' 
A (/FMiiJ) Bas$nTj^fiK$nTv>s. ^ 
n & o#Mi5;Mi^±*^-r^T¥ff i^tM^ciSfcnTti 

[0 117] 'A\z. 02 4 (d) li*-rJ:-5tc:, 
Sffi2 1 1 ±©13335 (X«aa5) 2 1 2b<S:. ^TSb< 
ai 2 0'C~2 5 O'CTlS'^a-r'So ^l^^JTttlSO 

"0X3 o^(DiiMa<&fTofc. -r-st, laas (xita. 
2 1 2 bom^tnx. m<b*^h±mm^i^-om^ 

[0 1 1 8] lil±CDXe*fTofc^, 02 4 (e) {Ztf: 

r^viz. m^fi^um^ (xitam 212c sr*-r^ 
:<f5XS«2 1 ia3«ffltr^Si?K2 1 4^m^t^o 

±mmm2 1 4(7)t^*^fi:bTtt, A 1 , N i . C r, A 

gm^m<rf^ctA^x^?>. ^mmm<Dm-^it, 0. 0 
iwm~i. 0 ummmrnvxi-^^o zomxitAi 
^M'^Mm-r^cuzjiy). ^mmm2 i4^mi^L 

[0 1 19] 02 5«, if%m<DK^m.^m.^^hitzm 

[0 12 0] js#t«2 1 b (D^^'^^ntzm^B^^s^Am. 
—o(Di3y7.m^txm.Wam^mtsm7^^m'&\^x\^^ 

^XS«2 1 7 t0®Sf*«li-rn=b**Jl. 
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^ffl«r^i. 5 0uvjg{k««?iij2 1 6HT^«s-a-;t 

[0 12 1] ;^CDt>t^<Df^fBa^SS{C*fbT. 02 5 
ic^f J; -5 ic^tilS 2 2 2A^e)<D7t75tS^(DSa:&(^J;D 
AW-r-5J;5{C?5:0, ^2 6 (0 2 5©D-D' lllCJ: 
§»rffi0) lc^-r<J;5fcAW7t2 1 8;i^'SWS2 1 5 1:: 
TSM$nfcffi««:ftS2 2 0 (A«7t^lS(CMLTi« 
i^^SSOS) roSI^^2 1 9^7:i- hv;i.^pt-^2 
2 ITi^m-r-S^ltJCctO, SI>fi»tt<£fflll5tL;fc. * 
fc, ScSS^fiB^H^LT. ?tj!S2 2 2A^^««2 1 

7©aa*i^iiiOAW-r^7t*5j;z>\ aW7^2 i sti^K 

W^2 1 5lrTS«3nfcffi,-t<D>';t hv;L'5^/-r5'2 
2 10)^tlift^2 2 0 (AW^ftS!f'^bT«^^^S5 
OK) Sr-^tC'R*., AW7¥:2 1 8 ;6^'!lW$n^.'S<£:a 
■5SS*«2 1 5±W.'^<&4''C4C7* hy';i/5^^-i5' 2 2 
l<&lElte$ia-> K^%2 1 9«^K^SteLfc. 
[0 12 2] 02 8«^E-©S«*#tt®SS^ilS«Sr^-r. 
^Wl^. Slhf1S<Z)JgJfi$nfc*ScDC-C' ^(027 
trMLTC;5r[6]<&0° B#tt[HiO tec - C ' 
^lCilit;^j:*(S]<& 9 0 ° 7^1^. C • 1 8 0 ° 

r6]. 9 0° iC^tLTC-C ^H^I4;©*[6]S:2 7 0" 

[0 12 3] z:O02 8<J;t3a^$n^J;-5fw, •T^ 

LT, o-e^snfc*?iigj^M©s«ls©«^tt, 0° 

^. ^fc, 9 0° ^fctt2 7 0° (DtZ^iZ\d:-i7^% 

[0124] iMMmm 6, 7. 8, 9, 10, 11. 
12. 13. 14, 15, 1 6) |ISSJgffi6~l 6{CO 
1>T. Sl|;ffiJg^5i:|5l^tC. 02 4lC^-rM««K3gX 

esrffltiTSttffi^ji^/SL. sfc. 0 2 5 (c*-r:*}*T 
[0 12 5] 02 9«. mmmm6iz:i3\^^xm^^fty* 

jE««(DSW*##.€:^-r, 03 1tt. 2SMJ^M7fC*3t.i 
Tffltifc7* h-77>^^:^-r0-CcbO, 03 2«S6SfiJg 

ffi7{c*3itsRW«cosw!RFtt4*-r. 03 3«, mm 



(11) 

3 4iitmmmm8\zi3ii^^K^m(Ds.^^\t^7P-r, 0 

3 5tt, #ligJ^li9<r*5t.^Tffllife7* h-7X^Sr*-r 
h-77.i7^^-r0T'*O, 03 8«SlligJ^^l 0{C*5tt 

•55»«®sw!i*i4<£*-r. 03 9«, mmmmi nz 
mmmi 1 fc*tt^j^w«cDSM!tftts:*-r, 04 1 

HMJ^Ml 2tC*3liTfflVifc>':* hVX^^^-r0 
10 04 2ttgl|]6fiJgjil 2t*ttSSW«©SW«# 

ttSr^T. 04 3tt. mmmmi 3\z:toi^xm^^fzy:t 
-S)S*ttsosw#i4<£^-r. 04 5tt, mmMmi4\z 

:fel5Tfflli;'5:7* hV7.i'$:^-r0TSO, 04 6«|| 
MJi^lil 4(Ct5ttSRttS©S«#tt€:^T. 04 7 

0 . 0 4 8 itmmmm 1 5 {ci5tt-5si^scDSWii# 

ttSr^T. 04 9tt, ||JfgJ^ffil6»ri3ViTffllifc7:t 
hV7.i7S*-r0Tag>t), 0 5 0 ttHMJ^ffi 1 5 (C*3tt 

[0 12 6] ±mi^rz^nmmm6~i 6©0®j;oa 
liTfe. m^x\-iat&(Dmut^rLrcmmzisi,^^<^^<D 

[0 12 7] eji±(D ;::<>: J; 0. :^mmmm(Ds.^m(D 

30 ^m&^^tb. m^<D:^\^x^^izm^^^^^^n^z. 
[0 12 8] mmmmi 7) m5 HZ. :^mmmmiz 

•to 

[0129] m^mm<^-Miz{^m-r^m-k. 0 5 1 tc^ 
■t^otj.mmx'^mt^z.tA^^\^^t^^^n^o 05 
1 (a) ttm±-effiffl-r-5«^T»D. mffi o^^)m 

ffl) tC*fbTSiS;^i::^r^n*^e.?t*^AlKfT'5i#;^^t. 

mmm\tmmrj3\^iz^^r^Km^^M^:itizti. 

40 ^. ^fc. 05 1 (b) tt^tCjtoT^ffl-T'&J^^T* 
D. l^«tCSiI^;&|fiJ*^^^J5^AWrs<t#;t^t, ^ 

mm\tm'S±:ij]^\z^^-t^KM^^M.^z.nztj.^o 
[0 1 3 0] ^^■^T. «^w$gsa*t*Ji)e.n^sw«F 

tttt, 05 2{C^r<t-5tC. A^;PBffi(C*fbT. ±T 
fiKT-SfCta. geMfl^^-5C7)0 2 7{CS^b/t7* hvxi/ 

tcJ:oT, ±TW7&i^, •ri^tb-&0 2 Stc^-rtc:^© 
50 0 ' (±) *3j;tKl 8 0' (T) ;&|6l*i|^S<. 90° 
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[0131] (SIJgJ^Ml 8) 05 3tc, 

[0 1 3 2] HJgPlil 7i||;i5:D, /- h-:^>yi7 • /t 

[0 13 3] 0 5 3T«, /'^^;i/Biffi{'«*lffltC^tbT lo 

[0 1.3 5] 0 5 4©!NFtt2:feofcSWffi^J^fiKTS(? 
|lMf^Si7CD|g3 1 $fc«§l»Ml 5CD0 4 7tC 20 

[6]— f 0 3 2 SfctiS 4 8 (c^-r i 5 

©18 0° (±) :^mzmm^^^<^ii^h-orzRm^ 

[0 13 6] (^JgJ^jil 9) 0 5 5-5 7$# 

05 5 (a) *|IM}g^<DKIif3!'j«S«*^« 

©»fffi0T*fp^ 05 5 (b) \t^cos.mmm^&^m 
[0 13 7] z0Kmmmmm^mm\t. -^f^ssi 

a, Ib^liATl.^^, CKDS^la, lbibT«. 

-5. — :^ (.m(D±m) <D&mih±iZit. ITO, Sn 

a*ffltt®2 bVs^l^iCjgfiJc^nxiJO, Sl^fC 
VfrlcgBK^tiTV^S. «*ffl««i2 b±fr«, SBlSjIii 
3 bd^'J^fig^nrVi^, :i(7)g2ffi]K3 btt. tJ^U^S 

[0 13 8] fdl* (0(DT« (DKffil a<D±tC«, ± 

:i©IH?H5S;t«di^±t^fl|}fBi5A^*iglte.nTt.^ 

^. ;i(D^feMj$^5«. mmi a±(D^mzt)rz-oT. 

A\. Ni. Cr. Ag;iici:©^M€:=l-h-r'5::t{I 

«ia»cj;oT, ^mm<D^^m^m&^n^. ^<dk so 
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Wffi(D±tC«^a^K475t|glte.nTi5D. :i®«6tt^^4 
tt, «6ii^ll4a3±{CJ^fi!t$nS«^ffl«S2 a <hKM« 

t(Dm^mm-r=bo &^mmm2a{t. ito*5<±;z/s 

litC¥ffJCi2ffl$nTl>^. ^fcS*ffl«@2a«, 0 

5 5 (c) fC^-rJ:^{C. ±ffl!l»«l btTfflllS^l a 

i;&«IAD^^5-ti-6n;'ci:^lc, ±{Bi]a« 1 b±tJg|;t$ 
nfcS^fflU® 2 b i^^af ^cfc 3 tcEfi;^ nxi^^o 
a*fflttS2 a*3J;Z/2 b;<)^*3SM-r-S)®«A7j^iii^gi5^i- 

[0 13 9] c:tie.-*f®»«l a, IbTi^^nfcgB 

m<DRmm^am^mmit. m^mm.m2 a^^zS2 b 

6 atfWJK^iJ-^OElfilSrWffitCJSbT^fkS-ti-, -^-n 
(Cj;D«^SrllSr^. fSS6aibT«> TN. ST 

0, ±T»«1 a. 1 bSig«^-&-5^tgS:#-rs. iS: 

[0 14 0] S^«if«:6©f^Sa^S<£:itt?^TS. 
[0 14 1] »«1 b<»:RW«i*i*K6]Sa£bTi^j:-2)tR 

-2). 7ttt^Btfig<*:tt, RlStttj&fBlC^f-r^S^tt*^ 

[0 142] ^^^(c, z.<D'm}(.^^&Avrzm^/-^^ji 

iZ. ^^hvxi'^ffl tiT^n3^<£a*iW»'RiS*t- 
P)Si-r§0JC«^ffl«S2 ai5<fcDJ2 bSrffll^TfeJ; 

[0 14 3] ^mmmmxit. m^mmm2 ai5j;t/2 

[0 14 4] 05 6 (a) tt. S« 1 a*3<J;t>'l b*^'IA 

D^fe-&e.n;t-fe;uo¥®0T»o, 05 6 (b) 

XS (c) tt±fiiJS®l bfl!l*^e>S?^3t<&!l«bfe^^ai«: 

^■rM^0T*^, 

[0 14 5] 05 6 (b) (c^TJ;5(c, mmn^A\z 

:fet^T. ^*ffl««i2 a t^S^ffltt®2 bi:«tt35:-pT 
bfe*ioT. ±.mmWLl h1)-^i^±MZX^\^1t9^ 
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T, 0^*ffl«@2 b^HHiajaL-. a3^ffl«ffi2 
a^2|niajSbT, ai:5ta-&mI^(*:i:Offi>it#l 
tCjtf-S. ^^BT«, S*ffltt®2 aCD^5f*^Jg 

J5£$nTli-5, :i<Z)fcJ6. @B^I1^ 1 lUff 

nmz. 05 6 (c) ICS^fiolC, ®«KCT 
tt±{BiJS«l b±(D^^ffl«ffi2 b L*^igtt^.nT*5^, 

«C;fe<l;t;CD{c:*5tiT«. ^^1-3tJ5^jiWKSrSji-rsieI 
Sett, -€-n^*tll(51i:-trDT$)^. COcfc-ptC, ?<jcS6 

[0 14 6] ::®J;-5{cLTf^Sa$n^*IIM}^ffi©S 

[0 14 7] mmmmi 9(D^mmtLx\i, &.tcom 
[0 14 8] mmmmi 9Tti, ^mmms^mmi a 

(D^miZtiTz-oXmskLXl^^o Lf}^L. 05 7 (a) 

tc^mmmsii. ±mvtzu^mo^m^m\zj;i^x7fsij 
^tvxm\'^^zt'f)^x^^o ztuzji^K), /j^'jv-T 

h'J^'Xe bOJI^fiKtt, ^lommz, ii^-DsEmiZfroZ. 

iiti^mizfs.?), 

[0 149] ^tz. mmm^iz^m-r^jiioizA^-- 
>if^nrz^mmm5(D^^5 ait. 05 7 ca) ^fect 
t/f (b) iz^-t^oizm^\zmn.&iizmm-^n^mm 

t^vm^^. ^mmf^5(D/^^-=:>cf-^nrzm^5 a 

05 7 (a) :J3±rjC (b) (C^TJc^tr, SV^Ca 
[0 15 0] ^tz. 05 7 (c) {CS-r<t5tC, Z'^^'- 

->i/^nrz^mmm(0'B^^(omcn^rzitmcmiz 

tLxmrn^it^ztt^xt^o \yfzti^-ox. mmf&m 
1 9xm^^xf,'^ttmm^mfi^^tj.^^mmn.&.2 a. * 
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igl:K4Sr#IS-r*::i:*«T#, ^JS^KCD^frSiTcitt^ 

mm2htA^-=.>if-^nrz±mmm5(Dm^5 at 

[0 15 1] ^fz. :i<D^mmXI,t. 05 7 (d) (r^ 

10 mmizMm-t^^^s am±<Dm^mm'r^m^^5 b*^ 

"Diz-r^Tztbiziit. mm^^s h^mmmu^^mi&-r 
s *\ $) -5 tt-e ^ -5 tt*i©iffl ti^fes^^*^ 6 j^/i£-r 

[0152] mmn^m 1 9 ©^wg-Mna^SBTtt, 

20 ±{iiiais©m^eE^iTM*«co{i^sa 

&mz-7 h >j xmzm^cDmmmm^mbtv. ho- 
:^<DmmzM\^mm=s:mi^^Lxh^\^K zom-^izit. 
T F Ti^ox-r y^yifm^f)^. mmmmmizwtif^n 
-5. 

[0 15 3] (^J£}g^2 0) **i6J^S|-ett, RMM 
-5. 

[0 15 4] *-r, si>r3yi{!c^BSs^Sffi$«ifiE-rs-:& 

m^mf&-t^z.nz^ioi¥m-^n^^ 7)\^z-0Am 
it. mmmw.<D^mizt)rz'-:3xmm-$n^<Dxi/tfs.<. 

40 05 8 (a) ir^i-ct^fc, ia^gBi^tc*itJST^J;5tc 

i-^{zmm^n?>^oizmis.-^n^o ufcA^'ox, t;u5 

mtLxmrnr^, :^mmmmxit, Kmm\,t. mmr 
:/?l^i]-l 0° 7!)^€>3 0° (7)^ifi)TBJsv>s^7j^^e>n.5 

,J:^(cigft$n;t„ ccT, rT:*fn]j tit. mu^JE 

[6]J itl 2B§<D7&(^^lt-rt)<Di:-r^o 

[0 1 5 5] S93»«±tc:. iTOiJJctXSnO 

50 m<Dmmmi}^ibti?>w-nizmm-^nrz^^0»7nmm 
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[0 15 6] ^n^noS«{r#'J-f 5 HEi^Ji 

05 8 (b) tl^-r j;5(CU-H>lRCD*T 
2 4 0° ^y-f 7. hge(i^tCfj:SJ;3l:7t*>i^b7to ±T 

mmtm^t^^ o teas o ^tiitT}K^/'«^;i^^f^Si l. 



: [0 15 7] i^t. fS^z-^^jU't^jc, gitc^-ri&s- 

"f cDffl/ijct)«> Irg651«Irgacure651 
T-*0« R 6 8 4«-ttfeTi7U 1/ 
-h (B*<b3iaS!) T'a5i9, Compound 2«L 
Ctt*WffiT;?'J U'-hTfS.D^ LCttSP4 8 6 2 

[0 15 8] 
[«1] 



i|< 10 





Irg651 


R684 


Compoundl 


Compound2 


LC 












89.5 9( 




0 0-CH3 
6-CH3 


ACH2(CioHi4)CH2A 




A-^CsC-©^5Hii 


SP4862 



k CH2=CHC00- J 



[0 15 9] :k\z. m^n^)VO)±iiif.^\ o o'C^TjUn 

W, jgfl: : 3 6 5 nm) T-2 0 0#^7tbfc. ±^b;t 

[0 16 0] :k\z. m^n^Ji^^-zrynx'nn&r: 
^m^mti-^ibm.^n^Mzm^x^xm-^^^^^'^tz, 

Z.(Dt.^(Dm%^¥i-\1l~. : 8mW, gEfi : 3 6 5 

nm. m^^r^: 6 0 O^tl^tz, Z.tHZJ^<0. 05 8 

-(c) iz^moiz, mm^^^ctrmtjj^^izn^^ 
■m*^mis.-^nx\,^^mik/'^^-}i'^mz.o mik^^L c 

[0 16 1] j«a5i-i^offii^iitt-si5ansct*)a&s 
mmvx^}^-ri>z.tx&timmm^m^ctf)^ 

X^tzo 

[0 16 2] C:(DjKa/''?^;i/±tC7^;UAt^(D37-y^A 

[0 16 3] m^nrz^>Aij^^^^miizn\^. 9 

«ffi^(c*fL, +^i-?)3-5<. :3>h7X l-*)ji5^i::i:;5« 

m^^tz, ^tz. Atir?>^A&.^<o\<Dmmz-z)\,^x 



;^£-SII (05 8 (c) ;5^+^J-tC@V^fc«?)(c:, ?KS 

k g/'mm<&<£^A-5^TSea/'^^;i/±®«*aa 

[0164] mmi^m 2 1 ) m^mm 2 1 Ttt, a* 
^^^mtsjiviz^D±A^-Drz^6^=^^-t^Rii'&^m 
xTzS-Mmmmm^mm^mm-^n^, mm^^it. & 

30 r)±ti^-otz^^X'S.W^nxi^^^. MW«®tSfh:fe<tr>* 
Wl«jgSa*SB«, 3IMJ^Ii2 OilSiSUcbTJ^frJt^ 

[0 16 5] 06 ott. 7^mmmm(DK^mm^Bm^sm 
m^^tmmmx$)^. ^mmmmoRmmt. meo 
izmtjaoiz. -7 h xmzmm-^nrz&o ±f)^-orz 
^^tmf)±i)^r3ft^^\z^-oxm^nx^^^~wcri)^ 

tSi^o\Z-ti.r>X\^^. 
[0.166] 061 (a) \Z^<t^o\Z. WMWit. K 

ihf BBtt: ±timmmm<D i^^'rni)^xm^rz:i5mi,z j; ^ 
T. ^mt)^^^(Dmmf3:a^^rzimm^^-r^^ o t 

[0 16 7] ¥s{kK«. R^m0^ts<DWLm^eh^^ 

50 fc«|HJ8l5<&¥ffi{l:-r-5^c«e)H, K*fSI5±{CS93«f**^^ 
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\^X. Sffir]-hK*«. 06 1 (a) \Z.7P.tiiO\zm% 

[0 16 8] z.o^'oxz'^xm^-^nrz. mwse±ic¥ 

«{ti^*3<i;tKSffi3-h]8iS:Wr-5j5fl*«5:. 

CO 1 6 9] ^(DVk. mfj^u.m^^n'^^. o it:*^ 

[0 1 7 0] ±KEU/cJ;5tc. 06 0»c*TJ;5tc:SS*. 

W-KcDj^tttt, 06 1 (a) (c*TJ;otr. SMgC±tc 

H;::n(cttE?,n-r.. 06 1 (b) C^-rJ;5{c*ffig 
^<DjP$;^[^^cD»f®?^t>c^^fl:;^■^i■•5A^ 06 i (c) 

$-ii-S*v *fctt0 6 1 (d) tc^-rJ;-5tca«i^JII 
»^ Ji t © r^l tcSU S It S :i t J; 0 , ^fk S 

[0 17 1] ^h\z.. im%Wi^n^W&±.\zWi^. mz 
[0 17 2] 06 2«. ±MUfcJ;'5C{i?1£g*3J:tKge 

«±07k*>i^*ifi)«. ^n^n. 06 2©±5t'>i^ 



(15) 

^fC, ^S5J-^0>7-f7.h^«. 18 0° £Jl±Ta&^. 

[0173] (Sl|Jg}^^2 2) 06 3tt*^jfilJ^SI2 2 
10 [0 17 4] rWS3*g«Jet^«5^SStt. JtJcSras 3 2r 

s^^T±(BlJ^ca«7 3. Tfi'iicsw^? 8*^*gstte.nT. 

l^-2>. S*t«7 8«a«7 2<£rWb« ««7 2 (Di^SS 
8 3(BiJtC«. %^^(DWifi^^^T Aii^XSl 5;5^mt 
^<D±lrtt¥mfkl^7 6, SWfiJR)l7 7:fectyf 

7 7 tctt, 8 9 d; 0 m;^;$ns«BE 

t$iJ1WlHlSg8 8*^e.©(i^a:»ca-:3'liT^^lEl8S8 6*i 
[0 17 5] 8 (C*3l^T, §§^7 4*3J;Z>'7 5 

«l?:i!>J^j:<i:fcl'0*bTViS, 7 4 :fe J;Wt7 5 *t 
[0 1 7 6] »1S7 3(D>KS«8 3{MtC«, S93«®8 

075^m£$n. ^<7)±lr«s^l^i]K8 DS^j^fiKsnxvi 
7*^^ai;'3$n^5^-;5'(i^*^^A6n^. ;i(7)S«7 

3 CD}«a« 8 3 ittS^fffl'Jir'iaffiffiM^ 8 4 iiiTt® 8 

[0 17 71 c:n^S««7 8 t»«7.3i«*KS]EiS 
LTv-;U#8 2{CJ;0aSf9^t)$n. -^©PB^fCSf^S 

S8 3f)m»'bnx\>^^, :$.mmmmxi,tm^m 8 3 1 

7 8*t:;>ca5^i'©3t<&SWr-5!|#^<D:^lfelt. 3>h^7> 

[0 17 8] (^SgJ^fil2 3) :^mmmm2 3T-«. « 

© A T ^ R WS-Mb^bS^SB ^SrSiBJi" ^ . 
[0 17 9] 06 4tt*kSgJ^M<DS«3y«^B^BS^S« 

$:s^-r»fffi0Tj& 0 , 06 5«-e<D¥ffi0T-»«. 

e,(D0t*5tr^T. 06 3il^-gI55J-JCttll-#^S:#b 

[0 18 0] z<Dmm.mm<Di&^B&^mmizi5\^^x\t. 

50 ■7h'Ji'X9 1 i:*ie./j:'Sg^jS<*:*^i2lt^>nTViS. 
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1 , ^m.oy^\'^^ti^wM-^ntz^^\zm.^m s 3 

•5. 

[0181] *iiissjgMtci5v>Tfc, mmmm2 2 

B8 3 03#ttlCfe?¥f ^ii53>h5X^©a^S:ffi^-r 
-5 r <h 75^ T $ -5 f^i] t -St b T I i ^ . 

[0 18 2] ^(Dmmmm(Dm^&^&miz^^^Tit. 
>Ati^n-otzttrh. '^>}±.iz,i:^^^m\:-^mit> 

[0 18 3] yi*5> ±mLrzmmmm2 2 ^^1:^2 3 
[0 18 4] mmmm2 4) ^^mmmmt^it. 
[0 18 5] ^Mmmm<Ds.mmm^B^^&mii^ '>t^ 
mmmm^-tnt^x'm^tz:}5m\cz^'DX^%^nx^ 

[0 18 6] SS±:feJ;t;JRS*«±('«SH|Slll755J^J«$ 

06 6t, iE[6])S©7tf>y:^r^i]<!:M3tll©ii^«I 

<h©M^S;^-ro 0 6 6 ir^-r J; 3 tc, aBJa^s±^::J^ 
fiK$nfcgsr6](i (0 6 6 Tii±fflffi[^^) (DvMy^^ 

s^i-^ wgai^^i^*^ 1 8 0 ° >y-r7. h-r^ipiiis^^ 

[0 18 7] 06 7fC:, ^^iSJg^cOSWSJjJicfBS^S 

mmmx'ii. RMmt^±^^(D^^KmL. ^n^^iz 



(16) 

[0 18 8] mm^m2 5) *^ig}g^.T'«. 270 

[0189] *IIJI?^^OSW3«fee^BS*SBtt, ^l^^i 

<Dmizm^nrzm^Bm^mvx\^^^o Kmmt. ±tim 
10 mmmm^-rm^X'm^rz:^mz^-oxiiFm-^nx:^ 

[0 19 0] affi±*5J;y^S*f«±lc«Ei^^*^*Jg/$$ 

nT*5 0 , $ ^> i,z-%i(Dm^mm^Bm<Dmmi,zm» ^ 

-So 06 8JC. sarS]ii©^t:*>^:^i^i]*3j;r>'{i7tJi®<i 
^$ili©M^<&*-r. 06 8 ir*-r<t5'(c, ±lliHi7tK*3 

(C*fbT. ^n^*n. SB#t1-[HlD*l6](C3 0" , ^tUHl 

20 ?):*iB]tc3 0° tciSS^nxt/i-So 

[0 19 1] *3IMJ^^T«, ?g^««3>h7XhO 

[0 19 2] 06 9«, :^mmmm(DK^mm^B^^^m 

X. SWfJ?K^B«^gSfcA*f-ri)^^Wj«4(r«*lcfiJ 

mr^z.LA^x^^o 

[0 19 3] mmmm2 6) mmm^2 exit, itst 

[0194] :^mmm^<DK^mm^B^7i^i&mit, {p-u 

(Dmiz^^ntzmikm^^vxi^^. ±mm 
mmm<D\^^-fm^xm^rz:ijmiz^-DXi^m.^nxii 

[0 19 5] a«±:feJ;tJfSS*«±(C«, iBl^)^*«Jgfi!c 

*5j:m4fflM1S©7t^li!i«M^^*-r. ^fc> 07 1 
*^S£Jgffi<DSStS}<JcS«*SB®a>h7Xh^£ 

[0 1 9 6] 07 OfC*-r<fc3tC, f^Sltt-«lElfi]b 
50 x*3 0. ^<5!)iBlS)tt«^4fflM«©5t^flli<hSllSIWJCil3g 
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^j-*fLT3o° ~6o° <Dm^\*^(r>nmzWL'&-&nn 
[0 19 7] s&t. ^nmrnwn^yi.. jKSJio'jrS'x* 

/I 



32 

93t^filT'iC (1) ^. It^^liTiC (2) ^rJ^^jSI" 

[0 19 8] 
[f:5] 



2 4 



(m=0.1.2---) 



(1) 



[0 19 9] 



|An,di-An2d2| ^ r. (^^^ j-.) 



(2) 



[0 2 0.0] ^l^T, Ani43J:tJfAn2fi'?-tl^njeeS 

J; -^T^S stiffs. 20 

[0 2 0 1] mmmm2 7) mi A^mmiytitfi'c,. 
m^(DKMmmihm^mmi±, ±mmmmm 2 3 ©sa 

[0 2 0 2] *||JgJ^M(DS*f3«?gcS«^Se«, ¥S 

<b^ioo. ^^niTom(omm^mi}^^u^m^<D 
^v^cDm^mmmi 0 1 €:*l.tv»s, m^nmi 0 1 

tt. a«7 2 0D«ffi^'(!^tI*pfct3T}^*!K$n3t^«^7 30 
7±(-}l^fiE$nT*5D. S#t«7 8 i:*f[^«1S7 3 i:*^* 
a!il9^^D-&?>nfci:#tI, >C*[;i]S«7 3±tC««JA«I T 
Ol|©S93*J*4A^^J^/s!t$nfc«^©*H^m«8 0 tit 
32-rsJ:5(cBaBSnTViS. a^fflSSl 0 1 tMf^ 

mm 8 0 tfimti^^m^^ mm^^tts.^. 
[0 2 0 3] *iiiS?^MT«, ^^mmm 1 0 1 LMttn 

■5©T, m^=f-m9 l?£J^fi!cTS©»CSiJj^7* hTXi^ 

[0 2 0 4] v;i.5=-*^-«**^l^f -SifefefC, 
-7^';U^7^**f^»ffi7 3±tC|5ttTfcJ;l^o 0 7 5T 

$.n> ^^mmsottm't^i^t\z^w^n^o Ltz 

7 8±©S*ffl«ffil 0 1 i^M-r^)C:i:{C;a:5. 
[0 2 0 5] 07 5ir^rJ;'5{r^;^-7^';i':57S:|glt 50 



M[^ns«7 zm-h^^^^^^mM\.xn^^m.^ 1 sj^ 
§imzmi^'t^tzib\z\t, ioy-y^ )\'^<o^9[-^mm 

'pti< Lh2 OXlZT^Z.t.tim'^i^^^. 3 0% 

jSg^1^JtjSj®**^3 0%eil±T*S*7-7^;P^& 
[0 2 0 6] #ia«^<BS'Jtclgl!iT-5fcJ?)tc. 

mm^tu^^oizMht-^n'A^o ^tz. m^mmm 
it, y^>ifm'i'^^zf'tti\zmm-r?>mm±iz, 
mmm^^LxmfSi^nm^. 
[0 2 0 7] ±'^Lrzi^irn(Dmmmmizii^^xh, k 
mw.±.\zw-mm:^m\i\^xh^^\ Km^±.\zw-m\\: 
^^WLi-y^z.tx, K^iSL(D^m(o{hm^tz\t.mw>ifiK 
mm.m^^Th^m.o^'^i^mzi^^m^^^^ co^mz. 
^zt f)^x ^ ^ o m^Bm^t tmr^mm izam^tzit 

[0 2 0 8] 

mmo'Abm] &.±mmvtzj;:oiz,' ^mm\z^^m^ 
:inizj:-oxm^^^Rmm^m^mmm(DR^m^n 

[0 2 0 9] Sfc. *^BJ|iJ;^^^ttt, ^^T/ctSW 

nrzs.mmmmm^^m.^mm-ti>:itt}ix^^. 
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[0 2] mmmmi \z%^^^m(Dm7^j:mz^\,^xm 
[0 3] mmj&w,i(Ds.mmz:^»?>mm<ommA^^ 

[0 5] SlJgJI^Ji 1 OS««OKW«Fl4Sr^T0T* 

^. 

[H 6 ] ^sijg^ 1 {z^.^R^mm^-f^izm^i^m^f}^ 

[0 7] ||JgJ^^lJc:^-5S««S:afflbfc«x.B#3!! 
0Tib-5. 

[0 9] SiM}i^2fc»§SSst1SO®!itXS<£r*-r0T 

[010] ||)^J^Ii2(7)5W«{C;felt?)S®©«^^liJ- 
^lJ^^T0T$)-5o 

[011] ^mmm2(DR^^(DR^w]i^^-tmr'$> 

-5. 

[012] njgj^iisfc^ssst^JK^^^^ssr^-r 

»fffi0ir*S. 

[013] mmmm3i,z^^RMmm.^Bm^mm\z^if 
^wamcomm^^rm^m {¥®0) 
[014] mmmmi4izm^K^iR(DmmT.m^^tm 

[015] «^*g^7tgBS:^^W(C^-ri^«0T-& 

[016] (a) tt^*Sfl^ffi4H^S;KW«(-:telt^l/ 
hMcDJg4^Sr*-r¥®0, (b) «^©»f®0T'ib 

•5. 

[017] ^ig}gli4©5l«f«Jr*5tt^S®©«^^i^" 

^Sr^f 0TS)-g>. 

[018] mmmm4(DKMm(DK^^^^^'r'mx'$> 

[019] iJe5fe0iJ©Kltt«OSjSXSS:^r0T*S. 

[02 0] vtMm<DKm^(Dm^\zm^'^?>y^h-^xi7 

5:^-r¥®0T*?)o 
[02 1] t*e*«aj<DSSt1SlC*3tt-g)«ffi©M^ft^J-*& 
^f0T3&S. 

'[02 2] t^*{»JcDJ^W«©Stt#ffi^S^-r0T-a&?)o 
[02 3] *^95tCjifflBrtgnclH]Ofl^ttO««J2:^-r0T 

$>iO. (a), (c) ^fccttK (e) .tt¥ffi0, (b) . 
(d) (f) «»r®0T*S. 



(18) 

[02 4] mmmm5izi)^f)^^K^wi(Dmmxm^^^r 
[0 2 5] :^mm<DRmiR^m.^}h/vrzmm^^mmiz 

^--^^£0 (^^0) T*^. 
[026] 02 5 (DSII>f«$rm^5^ii^fe'^«tffi^7^^S»© 

[02 7] mmj^^ms-nmrnhrzy^ h-^7.i7^^-rm 

10 [028] SligP^ 5 T(DSStiRFttOS!)^ife*Sr^-r0 

[02 9] mMmm6X'^mLtzy:th-^7.i7^^-tm 
[030] mmi&me TOK*t#ttoa'jfei^***-r0 

Tr^ So 

[03 1] ||JgJgM7TffifflL:fc:7* h'^T.i'Sr^t" 0 

. [032] mmmm i T®sw#i4®fitei^*sr*-r0 

20 [03 3] lliS}gM8T'<sefflL/i7* hV7.i'<£*-r0 

[0 3 4] J|Jg}gM8T©RW!|##.®S!l5ti^*$r*-r0 

[03 5] IIM}^M9T'<£fflbfc7* hVXi'$:*-r0 

[03 6] ^J£JKM9T®S#t«f14<7)aiJ«^'*«:*-r0 

"If S -So 

[ 0 3 7 ] J^'M 1 0 T'ffiffl b i'c 7 * h V 7. i7 2: 
0Ta&-5. 

30 [038] mmMW^ 1 0 T(DSS*!|*1±©S>Jj£iig*Sr*t- 

0T3&.1). 

[03 9] MMmmi lTffifflbfc7* h-7Xi7S:^-r 
0Ta&-5. 

[04 0] ^Mjgfiii 1 ifoss*ii*tt©ira5t«s*€r*-r 

[04 1] mMi^Wii zr-mrnvtzy^ hvxi7$:^-r 
0TJbs. 

[042] 1 2 TOSI>r4^tt©fflll5ti^*S:*-r 

0T*'5o 

40 [04 3] SIMJ^^.l 3Tffifflb;t7;j- hV7.i7$r^■r 
0T^&-5. 

[04 4] mmmmi s Tosw!i#tt<DSij5ti^***-r 
[04 5] mMmmi 4T'mmhrzyyf h-^x^^^-t 

0TS-5., 

[04 6] mmmmi 4T©si*!«Fttcoate«g«sr*-r 
[m4 7] mt&mmi sx-mmLfzy^th-^xi/^TBr 

0T*S. 

so [048] SIJSJ^IS 1 5 T©SS*!ttttoate*S*2r*T 
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[050] -mmm i e T-0SW!i#i±ros'j^«g^s:*f 
[05 1] mmmmi 7\z%^Kmm^. ms^tmmiz 
[05 2] m^mmmmz^sbibn^s.^^^^^'rm 
[05 3] mmmmi 8ir«sR*f«*, sisii^igt 

[05 4] y — h^:fy^^/^^—V•t)l'::l>\:^^—:^^^^ 

[05 5] (a) it. mm^mi 9\z^^K^mm^BSi 

^SeWi^ejc^^f ^ffi0-r*O, (b) tt, (a) o 
5FPn0TSO, (c) (a) WSStSJ&S^^SS 

izii\>^Tm^mnmi)^WLtsi-ox\>'>^^m^m-r^mm-c 

[05 6] (a) 05 5 (a) ©SW^JiJcSS^S 
«fr*3tiTStttR<i:«^ffla«iSrjEB*>e.^fc0-e* 

(b) ^^XS (c) tt!!g»Snfc^®SW4^iliS:^ 
t-^iC0Tr$)S. 

[05 7] (a) tt, ^«SSi^:^)^'J^ijJc:^n^/1^'->* 
^TETifeD, (b) /l^'— n>i^$nfc^JS»^ 

cDjsi0g^^-r0T*o, (c) #M^K75^j^fiK^n 
fc»«©¥ffi0T*D. (d) m^ytmm^mmt 

[058] ( a ) iimmmwi 2 0 {r*3ttss&ttso^i^ 

«^,^«itW(c^-r¥ffi0TSD. (b) ti^©5f> 
¥ffi0. (c) «#^n;fci«a/'?^^;i^Sr5^ 
-r¥ffi0T$)^. 

[05 9] mmmm2 0 (D^>xtis.^mm^m^mm. 
[06 0] Mmmm2 i\z'^i>K^mm.^Bn^mm.^7i^ 

[06 1] (a) (d) «. 0 6 0 <DSS*^S«c®« 
^gSCi3tiTfflVie.tl-5SS*fi<D»rSP^*Sr5^-r0T 

[06 2] nmmmz nzisi^xmm-r^. 

15; $ -a- ^ WIHB 0 T * § o 

[06 3] nmmm2 2\z>^^KMmm^B^^mm.<D- 

[064] HMJ^Ji 2 3 tr^SSWSyJfiSS^SBSr* 

[06 5] nymm2 3\z%^R^mm.^B^n^^m.^^ 

-r¥ffi0T'd&-5. 
[06 6] Hiig}^^2 4{I*5liTiJi93-rs, «i^*n 8 



(19) 
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<OM^S:^-r0T2&S, 
[06 7] ^i£J^^2 4fc*5tt§3>h7;^h<iDffi^^fi![ 

[06 8] ^mMm2 b\zi6^^xmmr^. m^B^^2 7 

i 7t ill ® M ^ 2: f 0 T ^ , 
[06 9] mmmm2 5izi5if^=i>by7.[^<Dmf^& 
w\t^7p-rmx$>^, 
10 [070] mmmm 2 6 ©sstM^^^^^ttw^SBw 

[071] USSJ^Ii 2 6 roS«3!!jKS«*^ffi©3 > h 

[07 2] *^Bjtcfflti^t^iB^7a:iagB*it«age© 
[07 3] (a) (b) \t.:i^mmzm\>^^<D\zVi- 

[0 7 4] ^]!lSJgffi2 7<DSWS!!?Ka«^^S©^fi!ti£ 

7r^-tmmmx$>^. 

[07 5] 0 7 4 (DRS«fMj0(^«^^a(D^J^0iJW<ieX 

Srs^-rwB0Tab^. 
[#^©I»I^] 

1 1 :tf77>a« 
1' 1 c di?!B 
1 2 a l/v'X hfK 
.30 12b ii^RftgE 
12c 

13 7*hV7.i' 

14 ^^Slill 

1 5 S«« 

2 1 -f:t>t:— A 

2 2 SW« 

3 1 ass 

3 2 Stt« 

6 0 m^mm^tmm 

40 6 1 MJ-Bi^ 

•6 2 a>x>"1i— ^>X 

6 3 e>*-;i/ 

6 4 S^l/>X 
6 5 (Unin-f;!/ 

1 4 1 livT^mm. 

142 — :7^;^:5'— 
14 2b 

1 4 3 
so 14 4 m^Wk 
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1 4 5 m^m 

1 4 6 El*]W 
1 4 7 



14 8 mihm 

149 TFT/1^J1/S« 



[01] 



[0 2] 



(a) 
1^ 



11 



tw--Vi>< iy;-v.-v.-i3 



13 



<c> 

r: 



Iff rCi. 



12b 



1 



■12c 



I 




<f) 



12c 14 



[0 3] 



[04] 



50 
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40 

35 

5 30 
5 25 
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1.1 I 1 

s ? ? 
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